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DEPENDABILITY, ECONOMY and STRENGTH 
are distinguishing characteristics of these sin- 
tered metal automotive transmission parts by 
Delco Moraine. Vital components such as these 
are typical results of close collaboration be- 
tween Delco Moraine and its customers—an 
effective liaison that operates from ideathrough 
design and development. They also attest to 
Deico Moraine’s equally important capabilities 


for making deliveries in quantity and on time! 
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FEATURED: 


DEPARTMENTS JOBS FOR THE RARE-EARTH METALS .. . A R Gardner, associate editor 

INTERESTING TO NOTE Not rare, not overabundant, but increasingly useful. Here’s why 

COMING NEXT WEEK 

DEVELOPMENTS TO WATCH 
WHAT'S NEW IN RESEARCH WHERE INTEGRAL BALLBEARINGS WILL HELP .. . F H Stearns 

FROM WASHINGTON In many applications they offer a new approach to better products 

THE ENGINEERING WEEK 

POINTS OF VIEW 

READER TO EDITOR 

COMING EVENTS 


DON’T OVERLOOK HAND LAY-UP ... J S Lunn, Lunn Laminates 


This oldest of glass-reinforced plastic methods still has many assets 
FY! PERSONAL 


HORIZONS COULD YOU PASS A RUSSIAN HIGHSCHOOL EXAM? .. . F E Hall, asst editor 
PRODUCT DESIGNS 


What the USSR expects of its students after 10 years’ study........... 
SIGNIFICANT COMPONENTS 
DESIGN LITERATURE 
ADVERTISERS INDEX HELICAL-SPRING STIFFNESS .. . J F Waters, England 


READER SERVICE CARDS Nomographs give the answers for rectangular sections 





FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


New source for high-tensile wire 
Silicon nitride gives hi-temp capacitors; coatings for metals. 
New coatings promised by semimetallic films. . .. 


MECHANICAL: Army needs quiet engine for foxhole warfare. . 
Eccentric vibrator avoids high bearing loads 
Size-5 stepping motor has 8-24 steps per revolution. . 


ELECTRICAL: Terminals penetrate but don’t pierce plastic circuit boards. 
Pushbutton switch designed in England... 
Shock waves can make metals glow 
Liquids proposed for thermoelectric conversion 
Packaged switching assembly handles complex sequences 
Flexible, modular lamp annunciators reset themselves 


PRODUCT DESIGNS: Quick and accurate—pinpoints best soldering conditions. 
Automatic test tells leakage story 


New abrasion test puts standard metal samples to work. 
Ground-effect machines show promise. . 
Records stress levels on color film 


GENERAL: The Levacar—our cover story 
AEC lures engineers with education. 
Program for the Design Engineering Show 8 Cunfevense. 
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GOOD NEWS FOR YOU IN 








INCO NIé 


KEI 


How the oleam of Nickel Stainless Steel 
can give your products sales appeal 


When you make your product of Nickel 
Stainless Steel, you give it important ad 


vantages in today’s competitive market. 


You give it the advantage of product 
quality—the lustrous beauty, outstanding 
serviceability, freedom from corrosion, 
and ease of. cleaning that consumers 
preter. 

In addition, you give your product 
the benefit of promotion such as shown 
steel 


featured in department store 


ibove, in which stainless house- 


wares are 

displays and in national advertising. 
Consumer preference for Nickel Stain- 

less Steel insured 


products is further 


through research, engineering, and tech 
nical service to fabricators, which results 
in constantly improved quality and 
greater customer satisfaction. 

The basic beauty and serviceability of 
this gleaming metal, combined with pref 
erence-building activities by Inco and 
stainless steel producers and manufac 
turers, are why products of Nickel Stain 
less Steel will have an increasing edge 
in the market place of the "60's 


Why Nickel 


Steel for your product? 


not consider Stainles 


Che International Nickel Company, Inx 
67 Wall Street New York 5, N. ¥ 


we, International Nickel 


The In 
of Canada 


Selenium 


ernational Nickel Company. Inc is the 
Limited. (Inco 


Sulfur 


Canada producer 


and Platinum 


of Inco Nickel 


Palladium and Other Precious 


International Nickel Compa 
Cobalt, lron Ore 


S. affiliate of The 
Copper lellurium 


Metal 


rO INSURE PLENTIFUL 


for stainless 


NICKEI 
steel and other uses, Inco 
Canada is developing a mine in 
Manitoba to step up Inco-Canada’s 
capacity to 385,000,000 Ibs a year. This 
will boost Free World projected nickel 
output to over 650,000,000 Ibs in 1961 
an all time high, and 60 
1959 Free World consumption 
headframe of new mine. 


more than the 


Above: 
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“, . » with the Greatest of Ease” 


Our 


soTmnc 


COvVCT shows 
of the men 
responsible for the 
design and develop 
ment of Ford Motor 
Stand 


behind 


Co’s Levacar 
ing directly 
the experimental ve 
hicle are, left to 
right: Dr Andrew A 
Kucher, 
dent, 
and 


vice pre SI 
engineerng 


research; David 


J. Jay, Levacar project manager; and Robe 


naufic engineer 


engineers; in the back row are four 


five years ago, Dr Kucher first conceived the principle of a 


vehi le 


is interested in airplanes 


Basically, there are three groups 


ported vehicles: Those lifted by reaction to a jet, those sup 


ported by a blanket of low-pressure air, and those supported 


by 
roundup, p 15 
heights of 


fractions of 


Air-cushion vehicles attain 


Levacars are limited to bar« 
they 


proj 


operate over rough land or water; 


ctions are based on twin-rail s\ 


ed oo 2) OD) SS | ee 
ENGINEERING 


rt |. Saxon, aero 
Behind them stand research and design 
lord 


Although development of the Levacar began at Ford about 
sliding on air some 30 vears ago 


of wingless, air-sup 


1 thin film of relatively high-pressure air (see news 
Ihe Levacar falls in the third category 
several 
in inch. 
in fact, all design 


stems similar to today’s 


trains 


monorail system 


look as 


doesn't 


However, whil 
ilso 


ittractive as 


limited in mobility 


ould be employ ed 


twin rails 


capable of much higher speeds, currenth 


ibout 500 miles 


lhe supports, called “le 


in hour 


pad in be 


shape and size, and do not occupy the ent 


vehicle, as air-cushion low-pressure systems do 


levapad design has little influence on the mit 


of the 


highly 


capacities comparable to today’s 


vehicle, meaning | 


streamlined 


ord could daesigi 
single-unit Levacat 
ind tr 


pl mes 


Ihe power requirement for Levacars 


that required for vehicles supported by an 


studies are now 


technicians 
test within two ve 


it a time when 


one 


move across 


feet, but 
Nor can 


bOVS In ancient 
matics 


study of music put 


STANLEY J ALLING publisher 
ELMER J TANGERMAN edifor 


that needed for low pressure 
underway for 


will have its own power 


OT 


i1T-<¢ ushion 


+ passeng 


suppl for both ] 


pulsion and its own braking 

irs 

Although the Levacar 
car-kit manufacture1 
keting a scale replica. It 

the floor, 


support 


ri 


What’s New in School? 


Phroughout hist 
curriculum have been in a co1 
Athens took 


gymnastics 


thy 


ind 
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a belief which persisted for almost 1000 years. In neigh 
boring Sparta, however, students were taking courses in 
swimming, fighting and stealing (it developed the future 
soldier’s ingenuity ). 

In the colonies of Massachusetts and New Haven 300 
years ago, the law specified that all children and appren 
tices be taught to read, but said nothing about writing. It 
was not uncommon to find colonial schoolmasters who read 
well, but wrote badly or not at all. In China, on the other 
hand, learning was the only route to power until well into 
the 20th century The civil servants who ran the country 
had to pass exams that included a test of their ability 
to write poetry 

Today the contrast seems to be between the Soviet svs 
tem and our own. On page 57 an article gives samples of 
tests that Soviet students must pass before being admitted 
to college. The Soviets are highly enthused about educa 
tion. US enthusiasm seems directed elsewhere. New 
York State feels bound to pay its race track steward twic« 
what it pays its head of education. New Yorkers spent 
33 million dollars for the fanciest race track in the world 
not unlike the great Hippodrome which Rome built 
shortly before its fall) but can’t afford to replace anti 
quated school buildings. True, if we compared this coun 
try’s beautiful horse-ovals with Soviet’s large, rococo, unim- 
aginative university buildings, we’d win that race bi 
several lengths. 


Bearings the Size of Flies’ Eyes 


When a jeweler says a watch needs a new mainspring, he 
usually knows what he’s talking about. However, when a 
jeweler in Lebanon, NH told Winslow S. Pierce that the 
silver-cased pocket watch his father had given him was not 


worth repairing, the young Yankee saw red. His sense of 


values could not understand why a good watch is ready for 
the ash heap simply because one of the 14 jewels has 
cracked. Why couldn’t he make his own bearing to re- 
place the cracked jewel? 

Pierce did just that. He first made midget tools to cut 
the tiny races. But in tempering them, he couldn’t pass 
the races over heat without warping. He solved this prob 
lem by dropping them through the flame into a pan of oil 
Using a jeweler’s loupe, he honed and polished parts to an 
iccuracy of 0.0005 of an inch. When he was finished, 
Pierce inserted 10 
tinv balls between 
the races and 
shipped his broken 
watch with the new 
bearing to a New 
York jeweler for in 
stallation. The watch 
worked perfectly and 
Pierce forgot about 
his new bearing d 
velopment. 

But word spr 
ibout the miniature 
bearing worker in New Hampshire and in time Pierce re 
ceived requests from around the world—a physics professor 
needed a tiny bearing for a project he was working on; a 
polar expedition needed an oil-free camera bearing for 
irctic temperatures. Pierce eventually had so many orders 
that he founded a company to manufacture his tiny prod 
uct. Although he died in 1950, his company (Miniature 
Precision Bearings Inc) is still making the smallest bear 
An article discussing integral ballbear 
ings (p 47) comes from the chief engineer of MPB's Split 


Ball Bearings Di Benepicr A LrerBurGER, JR 


ings in the world 


NEXT WEEK IN PRODUCT ENGINEERING 


Electrical Analogs Simplify Heat-flow Analysis 
These simulators need only batteries, resistors and capacitors. 


Shaping Vulcanized Fibre Parts 


Describes nine methods, tells what influence they have on design. 


Which Copper Alloy? 


For cold-heading applications, this ready-reference chart shows choice is wider 


than you may think. 


When to Specify Centralized Lubrication 
Eight factors that determine whether it is preferable to point-to-point manual 


methods. 


6 Ingenious Jobs for Roller Chain 


How this industrial workhorse can be harnessed in a variety of ways to per 
form tasks other than simple power-transmission 


5 Experiments in Technical Writing 


Basic “rules” of writing are put to test. Some are true; others are not 
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How | BaW JOB-MATCHED TUBES 











save money on parts subject to corrosion 


With B&W Job-Matched Stainless Steel Mechanical 


This means you can simplify fabricating procedures, 
Tubing you get: 


cut production costs and turn out a better product 


..a choice from a wide range of stainless steels with B&W Tubes matched to the job. 


to best fit most combinations of service and 
ic i , a i > » . . . _ 

fabricating requirements ' For complete information about B&W Job-Matched 
. a full range of diameters and wall thicknesses aay : . fn 8 

; : A : Stainless Steel Mechanical Tubing call the local 

in various surface finishes—to reduce machin- st ay ‘ : \ ; 

ing time, and simplify forming operations B&W District Sales Office or write for Bulletin 
. consistent dimensional accuracy—which cuts ['B-365. The Babcock & Wilcox Company, Tubular 


forming and machining time. Products Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
aeons TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Gasket engineering 


HEAT «« GASKETS 


Heat can affect the performance of resilient gasket materials. Its effects 
can be minimized, however, by proper selection of materials and special 
consideration of certain mechanical aspects of the joint. 


E. M. SMOLEY 


gasket materials will be A more subtle effect of heat 
peratures substantially higher more difficult to detect—is the 


temperature, the possible ef it tends to prod in almost al 


LUCE I st ally 


at must be considered metallic gasket. Because of plastic flow « 


' Asbestos 
eat is less of a limiting factor some form of fatign 

. Cellulose 

umonly supposed. By win act to reduce the al 

n supp sec I kn¢ ic reduce the Cotte-cnd-cobbes 

range of temperature limits of U et to maintain flange Straight rubber 


rious classes of materials (see table) ivel ig period Cork composition 


| la 


designer may be able find { 


resilien 


riota cont! 


ket materials at our Rese 
ypment Center. The experimental appa 
us shown at left is one of many similar 


vices used to 


| | r ind 
JUASAC A als t 
This apparatus tests the sealing performance of isket materials und 


| 


} ) Ts i ary 
gasket materials at various temperatures. Nitro | wratory ana it 


nto the sealed flange to the + Citi 
e. Then the flange is heated ; Ihe Armstrong Gasket Design Manual 
temperatures are continuousl , 

mperatt CS COnUNY y contains additional data on the effects of 
failure is indicate a dror 


} 





bah 


ts his temperature require This torque lo 





a more expensive using rigid flange 


quate flange loads or } ind | selection. ; ef : GASKET 
DESIGN 
kets usually are organic selecting a gasket MANUAL 
nperature can torque retention properties (see table 

charring The Armstrong Accopac line contau rials. Write for your free copy today to 


ive binders 1 number of asbestos fiber mater Armstrong Cork Company, Industrial 
materials. Such dam which have excellent torque retention Division. 7104 Irvin Street, Lancaster, 


eventually 


result in characteristics Pens 
It usually can be avoided by stay 
ing within recommended temperature : 
limits of the material or by using an ino. (LAAFIMStrong GASKET MATERIALS 
ranic gasket such as Armstrong asbestos - 


Accopac 1860-1960 Beginning our second century of progress 
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Metal tape for magnetic recording 


l’o meet the demand for high-strength, high-temperature tape for 


ing instruments, American Silver Co is readying two new material thin 


serve as Carriers for magnetizing lavers, and dual-purpose foil 


illovs that can be magnetized themsclve 


lirst of the metal tapes to reach the co il 


75-in phosphor bronze coated with a magnet 
not as far along in development but Ameri 


' 
mm ther was 


New source for high-tensile wire 
Carbon-stecl wire that w 
roduction at National 


] 
quantitn 


Terminals punch but do not pierce 
nals that wall penct 

lhree P 
» designed th 


id a 50-Ib pull 


thi Imnswecl 
when 
ibraded 
ynponcnt ot 
metal Wn ple 
ibrading bloct 


taming the 


TEST EQUIPMENT includes drill press (left) 


which holds abrading block (B) disk-shaped 


| : Ir] 
nountee i | | 
Ou . 1 drill metal specimen (A) abrasion cell witl lu 


holds and rotates it outlet (D). Slurrv enters system 
face being tested ) beneat ill spindl 
By choosing th 
respond with that of 
CTVICe ¢ Ypc4»ricnice | 
the NJZ men are usin 
trimmer blade 
Difterent abrasive tile. t 
ults on the different metal 
ind copper as on steel; whil 
Iraik and Schmutz have pr 


publi ition by the ‘Technical 


PRODUCT ENGINEERING ~ APRIL 25, 1960 








DEVELOPMENTS TO WATCH... 











Capacitors for 1000 F, coatings for 2000 F—with silicon nitride 

hin, nonporous films of pure silicon nitride vapor-deposited on molybdenum substrates 
are making it possible to produce capacitors that maintain satisfactory dielectric proper 
ties to 1000 F and above, say C. R. Barnes and C. R. Geesner of Wright Air Develop 
ment Center. Furthermore, they report in a paper prepared for the Electrochemica 
Society, such coatings offer a convenient and effective method for protecting metal 
surfaces from atmospheric oxidation at temperatures approaching 2000 | 

Although this particular report is based specifically on work with molybdenum as the 
substrate, there is indication that similar results can be achieved with other metals 


} 


Britons develop improved metal coats 
Methods for obtaining better chrome plates on zinc diecastings, and improved hot-tin 
coatings for small parts like eyelets, tags, and terminals, are announced in England 
The chrome-plating system, worked out by the British Non Ferrous Metals Research 
Assn, is claimed to produce coatings 2 to 3 times as thick as those previously obtain 
able without cracking; and, says BNFMRA, “the extra corrosion resistance of this 
improved coating is quite remarkable even though the chromium is still less than 0.0001 
in. thick.” The secret: careful control of current density and temperature. Detail 
are given in BNFMRA development Report No 62, an 18-page printed booklet, avail 
able from the association, Euston St, London, NW1. British price: 7/6d (about $1.05 
As to tin coatings, the Tin Research Institute says research on hot-tinning method 
for small parts in bulk has progressed to the point where “it is now possible to mak 
definite recommendations to industry’; and methods for coating copper strip at speed 
of 1000 ft/min., and for high-speed coating of steel strip, are in development 


More metals to be stockpiled for the space age 
At least three new materials will be added to the stockpile list if the recommendati 
of the National Academy of Sciences Committee on Materials Research (PE—Apr 
p 12) are followed. The three: rhenium, tantalum, tellurium 

The reasons: potential future uses in high-temperature structures, electronic 
ment, thermoelectric devices. 
Another material worth watching: protactinium. It’s « 


} 


so rare almost nothing is known about it. It has a melting 


lem«¢ nt 


Pushbutton switch designed in England 
\ multiple-button switch that provid 


justable make-before-break action on an 
] 


button and features high mechanical and 
electrical reliability has been designed bi 
Seton Creaghe Engineering Ltd, Londo 
NW 10 

Ihe system is so arranged that oper 
of contacts can be adjusted from brea 
before-make to make-before-break, and 
eration of any one button can be made t 
release any other button 

Seton Creaghe plans to produce the unit 
with a standard arrangement of two doubl 
pole changeover contacts, in multiples of 
button up to 16) at ?-in. spacing Cor 
tacts are of a 40% silver-palladium allo 
contact springs are phosphor bronze, 


major wearing components are nylon-coated 
PRECISION-BANKED SWITCH fea 


p tures positive-action latching and re 
“. Tice IS expe cted to be on the order of lease mechanism, adjustable to make 
$7.70 per button ARG before-break 


Contact rating is 250 ma at 50 volts dc 
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Shock waves can 
make metals glow 

Aluminum plates can be made to 
give off light when hit by a shock 
wave, Naval Ordnance Lab researchers 
report. 

“When a shock wave emerges from 
the free surface of an 
aluminuni plate,” they told a local 
section American Physical Society 
meeting, “blue light is emitted from 
the surface.”’ 

Their explanation: emission from 
the electron centers in the 
aluminum oxide coating. 

The light played on the surface, 
they theorize, these 
centers, causing electron emission and 
the generation of a surface charge 
Since the shock wave represents a 
power surge of approximately 10° 
watts/cm’*, it drags out a 


illuminated 


color 


10nizes color 


“sheet” of 
electrons by an electroacoustic effect. 
Then, when these electrons reach the 
surface oxide layer, they are acceler- 
ated, excite the electron centers, and 
cause blue-light emission 


More coatings to serve 


as electrical components 

Resistors, rectifiers and heating ele 
ments with better mechanical, elec- 
trical, and thermal properties are 
promised by research now in progress 
with new semimetallic films 

From the Ukraine, for instance, 
comes a report that ac rectifiers suit- 
able for use at temperatures to 250 F 
and showing rectification coefficients 
of 20,000 or more, can be made using 
vapor-deposited cadmium iodide films 
on a copper substrate. And, say the 
Soviets, performance and mechanical 
strength of the film can be still fur 
ther improved by superposing a thin 
layer of mercury iodide. With this 
layer, rectification coefficients as high 
as 5 x 10* have been achieved 

In this country, research is center- 
ing on silicides, nitrides, and oxides of 
the transition metals. 

Among the most promising of these 
are chromium-titanium nitride, which 
produces hard, abrasion-resistant re- 
fractory films showing desirable tem 
perature and electrical coefficients, and 
chromium-silicon coatings, which can 
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be made to exhibit a wide range of 
resistance coefficients by varying the 
temperature of the substrate on which 
they are deposited. 

Another compound that rates close 
attention is indium oxide. Battelle 
Memorial Institute reports it has a 
resistivity in the semiconductor range, 
can be deposited in film form at 
relatively low temperatures (below 
400 F) and has a high optical trans- 
mittance that makes it seem suitable 
for transparent heating elements. 

In their present stage of develop- 
ment, most of these still present fab- 
rication problems, and a good deal 
remains to be learned about their 
properties. But, says Battelle, “the 
need for the improved or unique prop- 
erties they exhibit should provide the 
impetus for developing production 
techniques.” 


Ceramic heat exchangers 
under test 


Can problems of corrosion and heat 
resistance be overcome by using 
alumina tubes in place of metal for 
high-temperature heat exchangers? 
Bureau of Mines researchers are ex- 
ploring the possibility. The primary 
aim: to develop equipment for high- 
temperature guscooled nuclear-process 
heat reactors. 

Studies so far have been made only 
with single-tube units, using vitreous 
alumina as the material of construc- 
tion and helium gas as the heat-trans 
fer medium. 

At inlet-gas temperatures of 1450 
to 2665 F, encouraging results were 
recorded; and, said S. C. Browning 
and J. S. Sebastian of the Bureau of 
Mines, “ceramic heat exchangers 
show considerable promise at higher 
temperatures.” However, they are 
limited to low pressures and “their 
technical feasibility depends on de 
veloping reliable gastight seals and 
eliminating high thermal stresses.” 


Liquids proposed for 
thermoelectric conversion 
Liquid thermoelectrics rate considet 


ation for applications beyond the 
range of present-day materials, says Di 


C. M. Kelley of Stanford Research 
Institute. 

As he points out, the design goal of 
nuclear reactor heat exchangers and a 
good many other new power systems 
is on the order of 3500 F—far bevond 
the range of conventional thermoelec 
trics; and there are other applications 
that will call for temperatures in the 
same range. ‘True, gaseous thermo 
couples have been developed (PE 
Dec 1 °58, p 10); but he believes 
liquids, including molten germanium, 
tellurium, and cuprous sulfide deserve 
consideration 

The thermoelectric power of prop 
erly chosen liquids, he says, can be 
greater by a factor of at least 100 than 
that of most metals. He has calculated 
energies and entropies of vaporization 
for a number of possible materials, and 
believes additional studies would be 
well worthwhile. 


New mixer for the lab 

A unit specifically designed, for mix 
ing small batches of explosive liquid 
solid combinations and other hard-to 
handle materials is being offered by 
Atlantic Research Corp, Alexandria, 
Va. Made of thick-walled stainless 
steel and fitted with a heavy glass o 
acrylic plastic observation port, it is a 
sigma-blade unit similar to a larger 
machine introduced by the company 
several years ago. The new one wil 
handle samples weighing from 4 to 
2 oz (2 


5 to 50 gm) and is designed 


for rapid disassembly and easy clean 


ing. The price: $2385 ARG 


BABY MIXER is patterned after 
larger units; is ruggedly built to 
handle explosive compounds 
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; Safe Temperature at “Cc. 
Impervious Continuous Heat F. 
¢ Hardness Mohs’ Scale” 
Thermal Expansion e 25-300°C 
/ Linear Coefficient Per 25-700°C 
Thermal Expansion compatible Soneile Seong ve. pet a 2. 
e x Compressive Strength Lbs. per sq. in. 
with glass-sealing alloys # Flexural Strength tse. soe on in. 
(ni = ies) Resistance to Impact 
‘nickel-iron series) na? ae Inch-tbs. 


as Thermal Conductivity‘ g. cal. x em. thick 


(Approximate Values) cm” x sec. x deg. C 


. ° Dielectric Strength 
Unusually high Te Value Se ae eyelet Vole per ealt 
en “a ' 
oe 7 


Test discs Va" thick 
. - ° - 
Low Loss especially & eal pg = 


at high frequencies at Various 500°C centimeter 
Temperatures | 700°C cube 
. 900°C 





























| 25°C 





“6. 


Te Value® °F 





60 Cycles 
Dielectric 1mMCc 
Constant | 100 MC 
10,000 MC 





60 Cycles 
1 mc. 

100 MC. 
10,000 MC. 





| 60 Cycles 
Loss ™mc 
The low loss, Te value and thermal expansion charac Factor‘ 100 MC 
10,000 MC 


teristics of Forsterite ceramics are not equalled by any 








other impervious ceramic This is especially important 
} hiah f > . r saline ; Leta! | . 
en iqn requencies Or aing Oo metais or gia € 


involved ; 
lf your application requires the favorable characteristics 


These properties have cr d a steadily increasing of AlSiMag 243, why not send us your blue prin 
demand for AlSiMag 243. In the past two years major outline your operating conditions? If it is ¢ 
nprovements have been made on thi material and ) juirements can | net, we will be 
fabrication We are now producing compone nt wit yu } ea mab! cost on prototype 
rormerly unattainable in this material and the number practica . d « approximately ] 


of applications is constantly increasing are availiable with compliments 


ey CHATTANOOGA 5, TENN. 
* CORPORATION 


For service, contact American‘ Lava representatives in Offices of Minnesota Mining & Manufacturing Co. in these cities (see your local 
telephone directory): Boston: Newton Center, Ma ° ago: Bedford | T s A 


58TH YEAR OF CERAMIC LEADERSHIF 


. Ci AE tale! . alla exas @ 
Yor ley n f AA AA c 
Vvew K kK t ° r a » | 7 t V . t ) V f ) r Frar . 


All other export: Minnesota N » & Manuf } sf : V Park Ave., New York, N 





Easy to install! Easy to service! Hard to wear out! 


IL UL 
LINK-BELT RC COUPLINGS 


Here’s a flexible coupling that’s 
vsimple vdependable vinexpensive 


SIMPLE! Link-Belt “RC” couplings consist of two 
sprocket halves joined flexibly with a piece of roller 
chain. The chain is specially constructed for flexi- 
ble coupling service—it is of single width con- 
struction, but has extra overall width and divided 
rollers which provide independent contact with 
each sprocket tooth . . . equalize load . . . com- 
pensate for shaft misalignment. Especially impor- 
tant, “RC” couplings are easy to install . . . easy 

to take apart and put together. 
DEPENDABLE! Chain and sprocket halves are made 
of quality steel. In addition, sprocket teeth and 
chain parts are hardened. The resulting extra 
strength and wearability pays off in long, depend- 

able service. 
INEXPENSIVE! Extremely simple design 
holds down the cost of “RC” cou- 
plings. 


HARDENED 
WEARING SURFACES 
of both chain and 
sprocket add extra 
wear-life to “RC” 
couplings. 


Ups 


ae CHOICE OF HOUSINGS 
“Seeman J) 


—for retention of lubricant and protection of the 
coupling. Style R — spun metal, vertical split. Style P 
molded plastic, horizontal split 


STYLE R 


STYLE P 


LINK BELT 
*RC. 
oS Sees FULL DETAILS are con- 
tained in Book 2363. 
For your copy, call your 
nearest Link-Belt office, 
listed under COU- 
PLINGS in the yellow 
pages of your phone 
00 ‘ 
{ —_ “RC” FLEXIBLE COUPLINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices and Stock Carrying 


Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 14 
South Africa, Springs. Representatives Throughout the World 6A 


~—CIRCLE 10 ON READER SERVICE CARD CIRCLE 11 ON READER SERVICE CARD 





FROM WASHINGTON ... 


Army needs quiet engine for foxhole warfare 


[he National Inventors Council wants a silent-running power source. Such an 
engine is needed by the Army to power electric generators and propel boats in 
front-line areas. 


The engine must be inaudible at a distance of 1000 ft under fairly quiet condi- 
tions. The immediate need is for portable engines in the 6- to 10 hp range. Large 
engines are needed too. 


Over-all weight of a 10-hp engine should not exceed 150 Ib. Cost is secondary 
to size and performance of the engine, the council says. ‘The noise level of the 
engine will be checked by a panel of 10 people, rather than by a decibel rating 


Development contracts will be let for proposals that have merit. Proposals 
should be submitted to Leonard Hardland, National Inventors Council, US Dept 
of Commerce, Washington 25, DC. 


NASA grip on patents loosened by House Space Committee 


he patent policy of the National Aeronautics and Space Administration has been 
reversed by the House Space Committee. ‘The measure must still get an okay by 
the Senate, however. 


On a 14to-4 vote, the House group approved an amendment to the Space Act 
that would allow contractors to keep patent rights stemming from research con- 
tracts. The government would still get royalty-free use, however. 


Industry has opposed the patent provisions of the Space Act since it was enacted 
in 1958. And NASA officials admit they are having trouble placing contracts. 
Companies now are denied patent rights unless NASA grants special dispensation 


Companies with patent advantages in space work shy away from NASA con- 
tracts, the agency says. Reason is the companies don’t want to jeopardize the 
patent advantage they already hold. Also, since most of the larger companies also 
do work for the Pentagon, where they are allowed to keep patent rights, the com 
panies bog down in a patent dilemma trying to operate under two systems 


Under the House amendment, NASA would have authority to change the patent 
provisions on existing contracts. he patent amendment, however, is sure to be 
well scrutinized by the Senate. The Senate Patents Subcommittee under Sen C 
O'Mahoney (D-Wyo) has spent two years trying to work out a uniform patent 
policy for all government agencies, and the subcommittee may object to piecemeal 
changes coming now. 


Commerce Dept asked to upgrade technology 


A team of experts from the National Academy of Sciences has recommended 
establishing an Office of Assistant Secretary for Science and ‘Technology within 
the US Dept of Commerce. 


This special advisory committee recommends that the assistant secretary be an 
official “with professional and management experience in science and technology.” 
The committee also calls for specific expansions of agency programs in science 
and technology. The new assistant secretary would be responsible for activities 
of the Bureau of Standards, the Office of Technical Services, the Patent Office, 
the Coast and Geodetic Survey, and the Weather Bureau. He would also be 
concerned with R & D activities of the Maritime Administration and the Bureau 
of Public Roads. 
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One of a Series 


New “White Room’’ Assembly 
Insures Accuracy, Reliability 
of Instrument Counters 


This special facility has been designed to provide 
positive environmental control for ultra-precision as- 
sembly and test of Veeder-Root Instrument Counters. 
Temperature and humidity are constant and electrostatic 
filtering and pressurization maintain air purity. 

This is the latest step taken by Veeder-Root to insure 
top reliability and accuracy in counters and readout 
devices used for instrumentation, aircraft and naviga- 
tional applications. Veeder-Root offers an extremely 
varied line of these instrument type counters; and also 
does extensive design and prototype work to develop new 
devices for all types of readout problems. Whatever your 
needs for precision counting devices, Veeder-Root can 
provide that extra margin of dependability by supplying 
a single counter or complete counting package or system. 
Your specifications will receive prompt attention. 


Veeder-Root Precision Gearing 
Provides Long Life, Accuracy at High Speeds 


The secret of Veeder-Root precision counter perform- 
ance is the close tolerance manufacturing and inspection 
i of gearing, typified by 

the strip chart record 

shown This 

Veeder-Root experience 

with all types of intri- 

cate gearing, to Preci- 


here. 


sion Class 2 tolerances, 
accuracy and 
dependability in read- 
out devices and count- 


assures 


ing packages. 


Send for More Information or advise your preci- 
sion counter requirements. Application assistance is 
available from Veeder-Root Counting Engineers or write 


Veeder-Roo 


HARTFORD 2, CONNECTICUT 


‘The Name that Counti” 


New York * Chicago « Los Angeles « San Francisco * Seattle 
St. Lovis « Greenville, S. C. « Altoonc, Pa. « Montreal 
Offices and Agents in other principol cities 
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This is a Veeder-Root Counting Package developed for airborne naviga- 
tional systems. It is being assembled and tested in the new “white room’ 





Series 1698 
internal 
Pinion 
Counter 


Series 1597 
Minioturized 
Counter 


designed for recdovt of novigo 
tional dete. Features maximum developed for aircraft instrumenta- 
figure size on YQ" wheel, plus smoll tion such as altimeters, fuel readout 
overall dimensions ond light weight and manifold pressure. Wheels are 
For high speed counting only 0.672" in diameter 





Series 1392 Series 
Open 1666 
Frame Precision 

internal 

Pinion Counter 


Counters 


for novigotional computers. Hos 
extremely low torque, wheels ore 
boll-bearing mounted, and counter 
is avoileble with various frome 


available with 3 or 4 figure wheels 
in single or tandem styles. Minimum 
styles for mounting into‘ pockaged size, maximum readability 

systems 








Series 1387 and 1388 
Concentric Drum Counter 


for latitude 

counter Fe, 
tion, speeds ft 
long counting | 











Veeder-Root, nartrorp 2, CONNECTICUT 


Please send Precision Counter Data Sheet 


Please have Counting Engineer cal 





ANNOUNCING A NEW 


OXIDATION RESISTANT 


GRAPHITAR 


(CARBON-GRAPHITE) 


FOR HIGH 
TEMPERATURE 
APPLICATIONS 


Culminating five years of intensive research, engineers of The United 
States Graphite Company have developed a new oxidation resistant 
GRAPHITAR. In exhaustive tests, GRAPHITAR parts were exposed 
in an oxidizing atmosphere (air) at 1200 degrees F and after 200 hours, 
the GRAPHITAR showed a weight loss of less than six percent! 
GRAPHITAR, which is available in many grades, is a versatile engi- 
neering material with unusual and outstanding properties that make 
it ideal for tough applications. It is non-metallic, resists chemical 
attack, has self-lubricating properties and a low coefficient of friction 
It is mechanically strong, lighter than magnesium and is the perfect 
material for packing rings, pressure joint seals, clutch release bearings, 
fluid coupling seals, piston rings, pump liners and vanes. 
For more information on this new oxidation resistant GRAPHITAR 


and its applications, write the GRAPHITAR product manager on 
your company letterhead. 


R-279-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES CORPORATION, SAGINAW , MICHIGAN 
GRAPHITAR® carBon-GrapHite © GRAMIX® pownER METALLURGY © MEXICAN’ GRAPHITE PRODUCTS © USG™ BRusnEs 
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nozzle Labyrinth sea! 








Developers of ground-skimming machines are seeking a figurations. (A xth major type, 
model that is efficient, dependable and capable. Here, cour shown.) Propuct ENGINEERING, with 
tesy of Hiller Aircraft, are drawings of five rival con McGraw-Hill World News bureau fir 


Ground-effect Machines Are Promising—But Need Lots More R & D 


New York ait vheel and rudd ushion, most experts belic ce that ! 


vill undoubtedly be around for a long ne ultimately holding most prom: 


| 


] 


Wm But the il advantage of for wide commercial and mulitary d 
crating a vehicle ju ibo clopment is the annular jet A 
ound, whe Dre ‘ md and simpler type is the plenum 
rround-cr j ettcc tching the hamber A few 
ig ommercial 
lenum, but at pr 
ave inherent limitation 
vith the annular jet. Oth 
ing concepts imclude the 
mcecived by | \ Kaari ol 
Levapad of lord Motor (¢ 
ffuser chamber of Hiller An 
i¢ labyrinth seal of §S 
W ciland 
m 


cfh A PROMISING CONCEPT 


} 
‘ 


W 


} Some US Companies Working 
cn th i’xperimental data no i | 
| Annular Jet 
Kl But until licate that the annular } 1 Gyrodyne ( of Americ 
than P . Aerophysics Cor; 
' . . ‘ North American Aviat 

GEM designed ok hamber with qual oO ! Mie ; 

' r 


Bertelsen 


propo i] for ground-eft nghetr iltituck 


, phenomenon vere f veight vehicle ind horsepo 
Plenum Chamber 


ised efhciency of a Gl In the ct t pe gine-ta on Bell 


ination blasts a ’ » of tl Curtiss-Wright ¢ 


Heliocopte 


| tronics n 
wided by « t ift down through Spacetroni ! 


beneath th t periphery As thi Wh | " Diffuser 
exerts a b I the bottom of thi chi Hiller Aircraft 


ure on tl Otol f the i pressure between ( i t Levapad 
Hence, lift is a combination of ( earth until the j Ford Motor 
ure and thrust Ihe ground et ward the outside air Ihe jet thereb Feasibility & Theoretical Studie 


tape with altitude—most icts as a flexible curtain to maintain Ryon Aircraft 


ravel at maximum alti ur pressure beneath the craft. Gen Rand Corp 
f their diameter. GEM illy, the duct inside the GEM point Aeronautics Div., Ford 


Douglas Aircraft C« Ine 
otl intages too 1] i t] mwal t tl bottom to cai 1 
| ' 7 jet ud a . ott r McCulloch Cors 
. " : 
cxampt! free of cround drag better lift to-thrust ratio Vehicle Research Cor; 
’ the many conhgurations pro Much of the research National Research A: 


1 Lockheed Aircraft Corp 
» make the most of the ground hicles is still in the the 
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space, around the craft. Directional 
control is given by a tail rotor with 
5-hp engine. 

The hovercraft of England’s Saund 
ers-Roe was originally supposed to 
be a plenum chamber, but it meta 
morphosed into a twin-jet system. In 
ternal bracing for the plenum cham 
ber was reportedly inefhicient 
Saunders-Roe engineers switched to a 
single annular jet, which they found 
unstable, then to a twin annular jet 
Distance between the two jet mins 
was twice the expected hovering alti 
tude of the vehicle. According to avail 
able information, the craft that crossed 
the English Channel weighed 9300 
Ib gross, had a bottom area of 
sq ft and max speed of 23 knots 
original proposal called for a 450-hp 
Alvis Leonides engine driving a hori 
zontal fan. The company recently an 


nounced that the hovercraft will be« 

ONE-MAN GEM, built for the Bureau of Naval Weapons by Gyrodyne Co. was 
designed with high funnel contour so that air ducts bend gradually, allowing 
faster air-exit speeds. From tests next summer, Gyrodyne hopes to get needed 
thrust. At present the propulsion Sys and detailed aerodynamic data 


tem requires about 4 of the engine 


fitted with a Turbomeca Marbore tur 
bine engine for additional forward 


powecl ing to company sources. It is powered resent form, the unit is $5 in. long 
I a I | . 


by two 180-hp engines which drive 53 in. wide, weighs 160 lb, and is 

it at 60 mph. Hovering altitude is 12 driven by a 14-hp motor. Directional 
lhe much less sophisticated plenum in During forward travel hig control is supplied both by louver 

chamber has been described as an up speed, altitude may run as low as | ind shifting of the driver's weight 

side<lown bath tub. A fan-engine com- in. The company also has in devel 

bination drives air into the enclosed opment stage an over-water version LABYRINTH SEAL 


PLENUM CHAMBERS 


space, raising internal air pressure. with gross weight of 51,500 Ib, driven Carl Weiland, working as an eng 


When the plenum chamber rises, some by engines delivering a total of 1780 eer with the Federal Aircraft Works 


of the air leaks out. around the bot hp. This model is said to be 87 ft f Emmen, Switz., developed the laby 
tom long, and capable of cruising at 25 rinth seal. Its purpose, Weiland says, 
Curtiss Wright has had considerable knots over calm water to seal in more of the air that ha 
publicity for its Air-Car, based on Another near-commercial plenu ween forced beneath the cra 
this principle, and has found a pur is the one-man scooter of Heli would reduce air consumpti ind 
chaser for two—the US army Che copter, for which the company is now the equipment required to move ai 
Air-Car comes in two models he negotiating a limited manufacturing Che labyrinth is a seri f chambers 
larger is 21 ft long, 8 ft wide and agreement. Envisioned primarily as a iround the circumference of the craft 
weighs 2800 Ib with fuel load, accord- sports or amusement park \ir, which has been pulled beneath 


ANNULAR JET EXPERIMENTAL VEHICLE, developed LATEST ADDITION TO THE LEXICON OF BARRIERS 
at Princeton’s Forrestal Research Center, has planform is the “spray barrier” which Carl Weiland’s vehicle broke 
resembling a sea ray—and has been so nicknamed. The on Lake Zurich last summer. Shown here just before her 
four radial air slots on bottom of the craft are yielding trip, the Ilen reached speeds of 58 mph. At 36 mph, the 
basic information on stability problems, according to T. E spray—which normally shrouds such ground-cushion vehi- 
Sweeney of the Dept of Aeronautical Engineering. cles—disappeared and water surface became hard 
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the craft, flows outward toward the 
chambers. At the chambers, the air- 
stream divides, part being sucked into 
the chamber by the fan and part con- 
tinuing its outward flow. Air in the 
chambers is ducted back to the main 
stream. When the two streams meet, 
eddies form and air flow is consider- 
ably reduced. 

Weiland has constructed a ship, the 
Ilen, based on this configuration. Last 
February the ship reportedly traveled 
at nearly 60 mph on Lake Zurich. It 
is 35 ft long, 30 ft wide, weighs 7 tons, 
and has engines that produce 700 hp 
The Ilen has been sold to the US 
Navy and is presently scheduled for 
trials on the Potomac River. Weiland 
has also obtained manufacturing rights 
with a shipbuilding company in the 
United States 


DIFFUSERS 


Another configuration advanced t 
reduce air consumption, hence power, 
is the diffuser-recirculation chamber of 
Hiller Aircraft 
both annular jet and plenum chambe 


Hiller is working on 


The annular diffuser-recir 
culation concept is analogous to an 
open-throat wind tunnel: Air is re 
circulated to conserve power. Lift is 
But un 
like conventional annular jets, the air, 
instead of being turned out, is dif 


versions 


provided by a horizontal jet 


fused by an obstruction between th« 
ground surface and lower GEM sur 
Theo 
this air can be recirculated to 
intake fans, but Hiller engineers real 


face to produce static pressure 
retically, 


ize that in practice some will escape 
ind have to be replaced 
not yet contemplated forward motion 
for this concept. 


They have 


In the diffuser-plenum version, ait 
is taken in at front of the GEM and 
exhausted at the rear. A diffuser amid 
ships creates static life pressure. For 
ward thrust is integral with such a con 
cept. Hovering capability could be 
introduced with two or more open 
plenum chambers 


AIR-BEARING TYPE 


Air-bearing GEM’s were envisioned 
by Dr Andrew Kucher of Ford about 
This concept differs 
markedly from the others in that the 
vehicle travels over a rail but is sep 
arated from it by a tissue-thin film 
of air (PE—Mar 7, p 16). Key to 
the system is the “Levapad” which fits 
wer the rail and from which very high 


30 years ago. 
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pressure air emerges. In theory, Leva 
cars may attain speeds of 200 to 500 
mph. But the gain in speed is achieved 
with loss of mobility. Applications 
will probably be limited to mass-trans 
portation systems. 


RAM WING 


Granddad of the GEM’s is the ram 
wing, which was conceived by T. | 
Kaario of Tampere, Finland in 1932 
and has been under development by 
him ever since. It is a concave con 
figuration—like a wing that operates 
close to the ground. Air, driven under 
neath by a fan, is held by the trailing 
edge of the wing. Major advantages 
of his configuration, says Kaario, is its 
stability at high speed. Other engi 
neers, he says, apparently believe that 
their vehicles must always travel at less 
than critical speed (speed at which 
dynamic loading equals wing loading). 
But his tests, he says, have been run 
at higher speeds. 

His ram wing has good power econ 
omy as well, he explains. As the 
ehicle gains speed, flow from the rear 
produces forward propulsion, and flow 
at front is retarded by dynamic pres- 
sure of forward speed until it turns in 
At this point, front and rear portions 
require very little assistance from the 
power system. And flow from side can 
be directed in such a way as to reduce 
drag. 


WHITHER GEM’S 


There is no shortage of ideas on 
how these vehicles can be used. The 
ideas range from the heroic to th 
whimsical. An engineer with David 
l'aylor Model Basin has drawn plans 
for a ferry to ply the Chesapeake; a 
Midwestern physician, Dr William R 
Bertelson, sees applications as a sort 
of ambulance-auto for serving out-of 
way patients. 
several models. ) 


(He has constructed 
Princeton engineers 
contemplate the possibility of an au 
plane that can take off from a ground 
cushion in lieu of paved runways 
Douglas Aircraft is experimenting with 
a glide-air system for moving luggage 
from terminals to aircraft on ai 
cushion pallets. And McCulloch Mo 
tors has even dabbled in ground-ef 
fect armchairs for easing the moving 
of executives around their offices 
But despite advances in this tech 
nology, most investigators are con 
vinced that a great deal of basic re 


search is yet needed before practical 


applications are found—if ever 
One of the most perplexing p1 

lems is stability. GEM’s behave 
sonably well at heights up to abo 
5% of their diameter. Beyond that 
the ability of the craft to level itself 
after being tilted is seriously impaire: 
Because of this, many engineer: 
lieve that GEM’s will be most suit 
able for large ocean-going craft whos 


} 


bottom areas are large enough for the: 
to travel over waves. Researchers 
Univ of Calif, however, have foun 
that a 50-ft GEM would be 
less as a 50-ft boat in roug 
because of air turbulenc« 
\ iniations of wave he ight ind 
quency 

Not all engineers, howeve1 
ing to concede that a small 
land will 
uround such obstacles as 
Basic studies s 


it Princeton are seeking | 


inevitably have t 


ind rocks 


why instability oc 
with this knowledge, stability 
built into GEM’s at higher 
A second problem is t 
mtrol without sacrific 
These ait 


1, 


directional 
low-horsepower advantages 
controlled by aero¢ 
therefore sluggi 

quick corrective 


borne craft are 


namic forces and 


om pare d with the 


response of tires. Slow directional re 


: mie 
sponse is a greater handicap over lan 


than water. But controls drain engin 
’ 


hp—and more controls require larger 
engines 2 


Economists Predict Changes 
in R & D Growth 


New Yor« 


Already a major US in 
R & D expenditures ar 

ing and mav well reach $22 bill 
in 1969, a McGraw 
Hill Department of Econom: The 
department notes, however, that doub 
ling of R & D expenditures in th 
1960s will be 


dustn 


ording to the 


at a slower growth rat 
than experienced in the last decad 
when funds for research quadrupled 
billion in 1949 to $] 
billion last vear 

McGraw-Hill’s economists further 


predict that striking changes in pur 


from $3.1] 


poses and source of support for R & D 
will become evident in the Sixties. A 
smaller proportion of the total effort, 
they say, will be supported by gov- 


continued on page 20 
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In the American Steel & Wire Fatigue Laboratory, a 
technician runs tests on a USS American Spring, designed 
for Steel oor use. On the basis of this test a change 


recommended to give longer spring life. 


This close-up s! 
by Amer an’ Stee 


a 


ee mC 


At Steel Door 


(iss) American Springs 


thanks to AS&W 


2 Ate 
A Steel Door workman assembles a Berry One-Piece Door. This company 


teel ex v f d< 


9s because of its many consumer advantages 
swell. Steel doors need less maintenance ar 


y to operate 
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stretched 31,000 times and still going strong... 


Spring Engineering Research Service 


The Steel Door Corporation, Birmingham, Michigan, is 
the world’s largest manufacturer of residential garage 
doors. For the production of these doors they use about 
150,000 USS American Springs every year. Steel Door 
asked American Steel & Wire for a statistical evaluation 
of the fatigue life of the extension hook-type springs 
they use. The AS&W Spring Engineering Research 
Service tested these springs in the Fatigue Laboratory 
and recommended a change in hook design. 

So successful was this design change that the life of 
the springs has been materially increased. At the Steel 
Door plant a cycle test was set up using USS American 
Springs on an overhead door. At the present time these 
springs have completed over 31,000 cycles without show- 
ing any sign of failure. This is the equivalent of 25 
years of normal usage. 

Mr. Ralph Qualman, Advertising Director and Serv- 
ice Manager, says: “It is extremely important that the 
springs—especially those used on sectional doors where 


American Steel & Wire 
Division of 
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the strain is greatest—have proper tension and a long 
life. American Steel & Wire supplies Steel Door witl 
springs that meet their engineering specification and 
life expectancy.” 

If you have a spring problem or would like advice on 
the use of springs in your product, get in touch with 
our general offices in Cleveland, or any American Stee] 
& Wire Sales Office. You can benefit from the knowledg« 
of AS&W’s Spring Engineering Research Service. The 
Service has been engaged in laboratory experiments of 
static and dynamic testing for 20 years and has accumu 
lated invaluable data on stress and fatigue life of stee 
springs, while endeavoring to improve efficiency in the 
use of steel—from steel chemistry through product 
application—to more economically cope with today 
rigorous demands. This accumulated knowledge of thx 
AS&W Spring Engineering Research Service is at your 
disposal. American Steel & Wire, 614 Superior Av 
N.W., Cleveland 13, Ohio t 


SS iA 


United States Steel 
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continued from page 17 


ernment; more by industry. They also 
predict a decreased emphasis on prod- 
uct development and increased em 
phasis on applied and basic research. 

In industry, the forces behind the 
research boom are still strong. But, 
henceforth, industry will have to do 
more scientific digging for payoff prod 
ucts. Much of the older supply of 
applied research has been carried 
through to development, the econo 
musts sa\ 

In both government and industri 
support R & D, a marked shift from 
product development to applied and 
basic research is predicted, though 
product development will remain pre- 
dominant. The more basic work is 
likely to get about 40% of funds in 


69, compared with 30% in °59 ” 


Welding Benefits 
from Pulse-power Method 


Dertrroir—A new 
technique that delivers a high-voltage, 
high-current pulse for every half cvcle 
(120 times a second with 60-cvcle 


resistance-welding 


current) has been developed here by 
Robotron Corp for welding-machine 
manufacturers. 

Now in the testing stage, the new 
system applies power in short, high-in 
tensity bursts. Peaked current and 
delivered voltage are 2 to 5 times those 
of normal resistance welding, accord 
ing to Robotron engineers, who add 
that efficient utilization of current 
reduces heat losses in the transformer. 
Result: a 75% smaller transformer 
has been designed. 

The new “spike power” technique 
is applicable to a wide variety of ma 
terials, including all combinations of 
brass along with stainless, galvanized, 
aluminized and _ terneplate 
Other materials successfully welded 
are CoppetT to copper and to brass: 
copper-plated steel to copper-plated 
steel (without destroying the plate), 
aluminum to aluminum, and magne- 
sium to magnesium. One application 
now in development is the welding 
of zinc to zinc, normally difficult 
buildup on the 


steels 


because of zinc 
electrodes. 

The technique will be shown pub- 
licly for the first time at the Ameri- 
can Welding Society Show, Los An- 
geles, April 26-28. . 
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CRACKED-LACQUER AREAS ARE OUTLINED with color crayons in Hamilton 


Standard’s stress tests 
mum 


Each stress level 


gets its own color code; after maxi 


tress is reached, a color photo records the stress patterns 


Record Stress Levels on Color Film 


RocuEesteEr—Using color film instead 
of black-and-white for 
stress measurement Can save a preci- 


experimental 


sion-equipment maker about $20 pet 
print, or as much as $25,000 a year, 
reports Eastman Kodak Co 

At Hamilton Standard Div of 
United Aircraft, the part to be tested 
is sprayed with a resin-type lacquer 
which dries in 24 hr. When the part 
is loaded, the lacquer covering de- 
velops cracks perpendicular to the 
strain in the surface of the metal 
Extent of the cracked area is marked 
colored wax 


with a crayon set 


photo). Later, as additional cra¢ k pat 


terns appear with increased loading 
the patterns become load contour 
drawn on the parts 

During the tests, 


sprayed with the same brittle 


calibration strip 


1 quel 
ire stressed by specific amounts to d 
termine the stress-strain relationship 
of the coating 

After the highest load has been ap 
plied, the part is photographed from 
many different angles for the perma 


nent, workable record. Color print 


f the pictures enabl i tress 
is enginee! mpute the 
stress distribution for the various load 
contours 
Formerly black-and-white _ prints 
much as 
$21 more than the color photo. Ac 


cording to Hamilton Standard engi 


were hand-colored, costing as 


neers, the color prints also serve as a 
valuable sales tool for indicating gen 
eral quality of the product 2 


Bill Will Spur Scientific Effort 


W ASHINGTON—Congressman 
nick Anfuso (D-NY) has 


three 


Domi 
introduced 
pieces of legislation which he 
hopes will stimulate greater scien 
tific effort in the US. His bills pro 
vide fol 

A $10,000 award to nati 


of Science winners 


Medal 


Creation of a commission to co 
rdinate scientific activitie 

Establishment of a national space 
control agency to ensure that all ex 


ploration and utilization of outer 


space will be for peaceful purposes. 8 
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AEC Tries to Lure Engineers with Education 


W ASHINGTON [hie Atom 


developing a_ basi 


energy 
Commission 
atomuc-reactor 


ittract 


training program, to 
young engineers to AEC em 
ployment 

An education and training commit 
tee is now acting on the commission’s 
request to put together an atomic en 
gineering curriculum that would pro 
vide graduates just out of engineering 
but with no background in 
itomic energy—with sufhcient nuclear 


know-how, at least, to start in careers 


} 
5 ( hools 


with the government’s atomic agency 
he training program is being fash 
ioned because 


® AEC is rapidly 


and engineering manpowe! 


losing scientific 


e Top-notch young graduates ap 
parently need more than AEC’s start 
ing GS-5 ($4940 a year—top of the 
pay grade) salaries to lure them 
AEC’s 


] 
generally 


he attrition in scientific 


personnel is conceded to 


be due to higher paying jobs and 
better working conditions offered by 
industry 

l’o recruit engineers, graduating in 
the upper third of their class, for th 
special training programs, the Civil 
Service Commission has granted AEC 
the privilege of offering GS-7, or 
With 


this concession, weekly salary of the 


$5880-per-year starting salaries 
trainee would average slightly over 
AEC feels this is on 
a par with current wages offered by 
industry An engineer 
undergo a_ stiff 
tion, or “Q” clearance, for han- 
dling top secret work, and as a fur- 
ther condition, he must agree to re 
AEC for no less than 30 
months after completion of training 


$100 per week 
recruit must 


security investiga 


main with 


Che special training program will 
begin in July and last 18 months—9 of 
classroom work and laboratory instruc 
tion at Oak Ridge or Argonne Na- 
tional Laboratories, and 9 of on-the 


job training in AEC area-operations 


offices 

The seven such offices charged with 
recruiting aspects of the program are 
located at New York; Savannah River, 
Ga; Chicago; Oak Ridge, Tenn; Idaho 
Falls; Hanford, Wash; and San Fran 
cisco, Calif 

The trainee-engineers will fill re 
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ofhices 

Personnel peopl handling the 
actor-project engineering positions on gram have misgivings about th 
related to civilian 
AEC ad 
ministration in the field. None 1 
slated for desk jobs in AEC’s Wash 
ington headquarters. 

About 30 g 
cruited for the July start, and thos« deg 
who will 


construction jobs gram’s underlying 


philosophy R 


powe! reactors and under 


cruiting officials contend that AE( 
should hire individuals holding at lea 
with nuclear wot 
ing experience. But AEC sim] 


with 


1 master’s degree, 
trainees are to be r 


master 


round out the group ar ment 


Dice-size Electronic Components Save Weight, Space 


) 


ea *)* . : ." | 


nh ee 
. : 


Modular card being held replaces 23 conventional printed circuit boards on 
table. Half-in.-cube units, weighing 2 gm. have a package density of 44 to 50 


per card—smallest general-purpose available holds an 
equivalent 8 to 10 modules per card. According to Republic Aviation’s Missile 
Systems Div, the modules are suited for use in any all-purpose digital com 
puter, although initially designed for the guidance system of the “Swallow 
reconnaissance drone 


computer presently 


Packaging density is a % million parts per cu ft 
semiconductor components are expected to perform reliably in 
range from 70 to 240 F. Encapsulating material gives excellent heat conduc 
tion, besides sealing the circuit against moisture 


Silicon 


a temperature 





INTRODUCING: THE ALL-NEW 


WORTHINGTON 
X COMPRESSOR 
is the newest, most 
modern air-cooled 
compressor on the 
market. The X shape 
has been achieved by 
a short stroke design 
with reduced cylinder 
overhang and by use 
of a wide stance base 
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WORTHINGTON 2% COMPRESSOR 


|I-SHAPE compressor is prone to harm- 
ful vibration in both horizontal and vertical 


planes as the two pistons travel up and down 


In Opposite directions 


ind there is about 40 


Cooling is also 


i problem. Only one cylinder is in the direct 


path of cooling air from the compressor fan 


less cooling surface 


New design reduces vibration—enemy 


Vibration is the mortal enemy of every 


reciprocating machine. Sooner or later 
vibration must exact its toll in the form of 
wear or failure. Controlling vibration is 
the secret of building compressors that run 
longer and quieter with less maintenance 
Our new X compressor was designed to 


be the most “rock steady” unit on the 


market. Vibration is so negligible that we 

have balanced a coin on an X compressor 

while it was running. 

The story behind this first air cooled com 

pressor redesign by a major manufacturer 

in 15 years is interesting 
Our 
started with a mod- 


engineers 


ern short stroke, 


large bore design 

(A_ typical cylinder 
has a diameter of 6”: stroke of only 25%4".) 
his design reduces piston travel and wear, 


and increases efficiency 


45 degrees to horizontal ‘ 
tate the compressor 


. 
by a small, narrow base j 


Y- SHAPE increases cooling by spread- 

ing cylinders. The vibration problem, however, 

is only partially solved. Pistons operating at 

tend to ro- 

4 When supported 
P 


the unit tends 


to be unstable and prone to harmful vibration 


The short cylinders 
that resulted made 
it possible to reduce 
cylinder overhang 
— considerably. Then 


the width of the base was increased until 
an X shape was obtained. 


Concurrently, the decision was made to 
operate at higher rotative speeds. This 
The X design is 
15% to 20%, smaller and lighter than most 


reduced size and weight 
compressors The X compressor was de 
signed to operate up to 1750 rpm (versus 
a top of 900 or so for most other units.) 
Its short stroke design, however, makes 
piston speeds very conservative. They 
never exceed 700 feet per minute 

The new X compressor has many other 


Its silicon treated filter ele- 
ment is 99° + efficient. Its shell-molded, 


innovations 


ductile iron crankshaft has better balance 
and greater strength. Its aluminum con- 


X- SHAPE compressor give «cellent 


cooling plus minimum vibratio The same 


, 
twisting forces occur ‘ pistons 


move back and forth but this compr or witl 
4 
. 
its wide stance base f~ isn 
less interna 


a result, there is 


vibration is considerably reduce 


of compressor life 


necting rods increase heat conductivity 
and reduce reciprocating weight. In all, 
more than 25 separate innovations were 
incorporated in the design 


The new X compres 
sor 1S equipped with 
Worthington’'s fa 
mous Feather* 
valve. The lightest 


fastest-acting valve in the industry, the 
Feather valve has compiled an outstand 
ing performance record. (A recent survey 
indicates that operating men prefer them 
two to one over the next nearest type) 
Worthington’s New X co 

able as a bare compressor 0 

nounted. Standard belt-dr 
available in ratings from 

40 to 250 psi. Monobloc u 

5 hp, 175 psi. For more info 
Worthington distributor liste 
sors” 


pre in vellow pages o1 


WORTHINGTON CORPORATION 


SECTION 34-3 
HOLYOKE, MASS 


COMPANY 


I'm interested. Send 


3405-B2 describing y 





WORTHINGTON 


ADORESS 


CITY AND STATE... 
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POINTS OF VIEW 


John K Northrop 
Founder and former president 
Northrop Aircraft Corp 


Billions of dollars are poured into military 
aircraft—an industry in which engineers by 
the thousands work on a single project. How 
do you develop enthusiasm for and interest 
in such huge projects? How do you find the 
leaders?’ PRODUCT ENGINEERING’s 
West Coast editor took these questions to 
one of the old-timers in the defense busi- 
ness—Jack Northrop. Here’s what the foun- 
der of Northrop Aircraft Inc had to say. 


Frankly, I feel that the biggest problem facing the de- 
fense industries today is breaking through the red tape. | 
don’t think the present system would ever work if there 
were an emergency. Authority and responsibility should 
be placed in the hands of a few who are competent, who 
understand the problem and who can and will make 
prompt decisions. These are not problems caused by 
equipment complexity; it’s “people complexity.” 
Parkinson’s Law in action. 

At the time we built the Black Widow fighter plane, 
early in World War II, there were only three individuals 
directly involved in the contract negotiations. One was an 
Air Force officer who was a project engineer at Wright 
Field, one was an Air Force civilian employe, and I was 
the third 
Britain, the Air Force needed a radar-equipped night 
fighter in a hurry to detect and destroy the raiders. In 
those days, it was still possible to have a meeting of minds 
and to make decisions quickls 


This is 


When the Germans were night-bombing 


The decisions were prompt, 


24 


THE Question: What Engineering 


and made bv individuals with both the technical ability 


and authority to do the job. 

The Air Force officer and I agreed on the basic design 
Then we called in the civilian contract specialist to write 
the contract. Of course, we didn’t do all the thinking on 
the project—Wright Field’s man had all the backing of it 
facilities; and when he needed a technical decision, h« 
knew whom to call for the best possible answer And | 
had a small but competent. and enthusiastic engineering 
backing. But the major decisions that implemented that 
project were made by only three of us in face-to-face 
meetings 

lo illustrate how rapidly we have gone to the other 
extreme: In 1952, I was invited to Montgomery, Ala., to 
address a school for Air Force officers on the relationship 
I checked the 


number of people with whom, for all practical purpose, 


between industry and the armed forces 


we had to communicate in negotiating a contract at that 
Now, in 1960, the number 
probably would be closer to 4000 


time. There were then 432 


Speed and effectiveness are not directly related to the 
size of engineering groups. However, engineers work best 
in small, dedicated, enthusiastic units. Often, very littl 
speed is gained by increasing size. I think it’s been well 
proved that you can’t do a job faster just by putting more 
people on it. When dedication and enthusiasm are lost, 
1 vital project often becomes just a job. And “just a job 
is man’s greatest invention for killing time 

Most of the planes that flew in World War LI were dk 
signed by small groups. Complex organizations have since 
developed both in government and industry, each with a 
tremendous number of echelons that have made it nearly 
impossible to reach prompt intelligent decisions. By the 
time your story gets to the man who makes decisions 
if he can ever be found—it’s lost. You've probably played 
the game where a group of people form a circle and 
whisper a message around the ring. That's what it’s like 
the ending story has little resemblance to its beginning 
loo many people have added their personal slant 

You need direct, competent, technical contact, so you 
can get an answer right away if efficiency and speed are to 
be achieved. Instead, there are usually so many fingers 
in the pie that you can’t tell who’s making decisions 
When you have too many people, you can’t get a 
decision at all. Then projects bog down. One or two 
have to have the responsibility if there’s to be progress 


Communication with all employes, not just top-level en- 
gineers, is very important. If we had any new and im 
portant development—good or bad—I would tell our em 
ployes about it in person. Hearing such news directly 
“from the horse’s mouth” has a value in human rela 
tions that you can’t get any other way 
it was fun 

Unfortunately, 


don’t have a chance for any questions or discussions, but 


It worked fine; and 
is the groups you talk to get bigger vou 
you still can get a feeling of how people are reacting. If 
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Problems Face Defense Industries Today? 


there were any general questions, I would hear about them 
before long, and try to answer. And, of course, my door 
was never closed. I never refused to see a person who 
wanted to see me. People appreciated this, and they 
didn’t bother me unless they really thought it was impor- 
tant. I tried to be seen in the shop as often as possible, 
but I always felt that the best I could do was not good 
enough. 

When there were rumblings, or when problems came up, 
[ always tried to meet them head on. New contracts, can 
cellations—anything that would affect evervbody—we al 
ways tried to tell the people in the plant directly before 


they heard the news from another source. 


People talk about the problems of finding leaders. 
Isn’t the failure to develop leadership a result of organi 
zation buildup? ‘Take a small, enthusiastic group and you 
find leadership; in a big, regimented, uninspired group, its 
hard to find. Who wants to be a leader, when every time 
he tries to accomplish something he runs up against a 
brick wall—or a feather pillow? 

Have you ever seen those traps that ant-lions make? 
Ant-lions are insects that live on ants they. catch by 
When an 


int falls in he tries to crawl up the sides, but can’t make 


digging a V-shape cone in fine, loose sand 


iny progress because the ant-lion keeps kicking out the 
sand that the ant pulls down from the walls. Finally, the 
int becomes exhausted and gives up struggling 

That's the feeling you get when you have tried to cope 
vith over-organization and gotten nowhere. The desire, 
incentive and the will to work energetically and happily are 


zone. Routine does not develop leadership. You can’t 


| 
vait weeks for a minor decision, a vear for a letter of intent, 
ind two years for a contract—and still get things done 
Not too long ago, I saw a summary of the 60 most im 

portant inventions of the last 10 years. It illustrates many 
f the points I’ve been trying to make. Considerably more 
than half of the 60 ideas were the products of individuals 
r very small groups working alone 


ucts of individuals or small 


One-fourth were prod- 
groups that had been assisted 
n the later stages of development by larger organizations 
lhe rest—only one-fourth of the total—were the product of 


hic or 
i Vi 


ig inizations 


In a large company If 1S possibl. to find creative pe yple 
ind put them in small groups where they can get some 
thing accomplished. And you have to do a lot of listening 
to anybody who has an idea to make sure you don’t miss 


the good ones Unionmelt,” a major breakthrough in 


+} 


he welding industry, was turned down by three com 
panies before Union Carbide Corp brought it on the 


In irke t 


Some say big organizations are necessary because of the 
complexity of the things with which they work. But look 
it the electronics industry where you find lots of new, 
mall companies—young people, small groups—full of ideas, 
doing exciting things, making a lot of technological 
progress 


If someone were to conduct a poll of the entire 
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engineering profession, and ask “Do 
ing effectively?” 


I’m sure he’d get a large per 
‘No” answers. If you can’t use people happily a har 


ve 
them feel that they are being effective, you can’t get efh- 


cient work. Generally, there’s a lack of incentive 


better job. For the individual, it often means a 


exhausting struggle with red tape in the organization 


And there’s not much incentive for the 


company 
at least not for the major defense contractor 
runs his budget, the government will usually gi 


nl 


money to complete the job. If he works efficiently and 


finishes the job for less than was originally estimated, he 


likely to be renegotiated 
When companies grow, you have to pay special atten- 
tion to communications. No matter if the company is 


big or small, you have to engender a feeling of belonging 


that folks are being treated like human beings and not 


just as payroll numbers. One of the finest things that 


eve ha ) ened oO me Was, aS a young enginecr, to be ible 
4 
go out inte 


T 
] 
! ~ 


oO 


draw a part and then ) the shop and help build 


it—to watch it take shape and when changes or 
tions were needed, to draw them up and sec 
into use. If your connection with the finished 

too remote, you don’t have a feeling of contributio1 


kills the flash of genius that g¢ ilong with 


well done, and which stimulated and nurture: 


feeling of getting something done efficiently 


g 

But the big need in a creative 
ideas and keep on generating th« 
onal relationship and sense of 


product 





In 1908 a 
vatched a Frei 
in Santa 
land in fr 
was enough 
When he reached 
Malcolm Loug! 
1923, he wet 


ring 


man 
\ mpany 


ngineet 


forming Northrop 
ts pr ident ntil 
health 
\ few of th on int de 
responsible The Vega 
nocogue plane; first 


l | 

pit flaps N3PB, world’s 
n 1939); P-61 Black Widow 
powered “flying wing’; F-89 


ian 1 few.—]M 

















ARNWCO STEELS for better products + lower costs 


WHY ARMCO STAINLESS 
MEET DESIGN NEEDS AT 


Armco Stainless Steels enable you to design to your specific needs at least cost 
because they are available not only in all the standard types but in many special 
grades as well. You can select an Armco Stainless Stee! with the most economical 
durability; with fabricating properties suited to your design and shop equipment; with 
special mill finishes, machinability, and heat treatment that cut production costs. 











Maximum Economy Fabrication Simplified 


Where corrosion problems are not severe, Armco Stainles Armco produc 
such as Type 105. 410, 420 and 430 provide necessary types lo facilitate fabrication and 


dur LEvEILY minimum cost Special Armco surface finishe he \ 


many variations of the tandard 


cul production cost 
include | free-machininge grades. at least on 
on sheet and strip can eliminate some finishing operation each | 


basi Ly pe of stainless. In addition. Armco ly v 
\ wide range of standard and special bar and wire shape 4 ELC and 316 ELA 


simplify production o 
ilso makes it possible to cut costs by reducing 


machinin tainle equipment. Grades such as Armco Typ 
| ial Armco processit facilitate 


drawins md tormi 


ARMCO STEEL CORPORATION 


1740 Curt treet, Middletown, | 


In designing and manufacturing parts of your products 
Send me 
must be durable, beautiful or strong, you can 


the f 
nrof 


t with the specific advantages of Armco Stainless 
Steels. Write us, describing your requirements, or fill 

t and mail the coupon. Armco Steel Corporation 
1740 Curtis Street, Middletown, Ohio 
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STEELS CAN HELP YOU 
LEAST COST 


New steels are 
born at 
Armco 


————- 


Ultimate Tensile 
Strength — 240,000 psi 


Ultimate Tensile Strength 
ap at 1500°F—34,000 psi 


























Unique Properties Maximum Durability 


Armco has de veloped many special stainless steels with un Where service conditions are severe. Armco’s s 
usual combinations of properties to meet specific demands special stainless steels offer the possil 

for better materials. Typical examples are Armco 17-14 durability at lowest over-all cost. About 25 diffe 
Cu Mo with high temperature strength and oxidation re of Armco Stainless Steels are available 
sistance: Armco 17-4 PH, 17-7 PH and PH 15-7 Mo with that require superior resistance 
ultra-high strength and hardness plus good corrosion re corrosive media in combination \ 
sistance and excellent fabricating properties; and Armco ind elevated temperatures 


17-10 P. a high strength gerade that is non-magnetic 


ARMCO STEEL 





Armco Division * Sheffield Division * The National Supply Company «= Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation *« Union Wire Rope Corporat 
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WHAT'S 
A THOUSANDTH 
OF AN INCH... 
MORE 


OR 
LESS? 


With couplings operating at high peripheral speeds, 
it can mean the difference between early failure 
and long trouble-free life. 


That's why all Waldron high speed coupling forgings (of SAE 4140) are ‘rough machined” to 
+.001”, —.000”, and then hand finished (sleeves first, then hubs). Bolts and nuts are weigh 
balanced, and the assembled coupling dynamically balanced as a unit—then match marked 
for reassembly. 


Waldron high speed couplings are now operating at speeds of 70,000 rpm and more, and in 
drives up to 48,000 HP. 


Even if your requirements don’t involve such demanding service, it's good to know you have 
an extra margin of safety and reliability when you specify Waldron High Speed or any 
Waldron Coupling. 


WALDRON 


WALDRON-HARTIG DIVISION Miciand-Ross Corporation 


P.O. Box 791+ New Brunswick, New Jersey 
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[READER To EDITOR | 











Speaking Can Be Easy 


lo the Editor: 

Your “Steps to Better Oral Reporting” 
is meaty matcrial. If it has not already 
ome to your attention, ECPD distributes 
“Speaking Can Be Easy For Engineers” 
vhich might be of interest to your readers 

E C Koerper, president 
Koerper Engineering Associates Inc 


Milwaukee 


@ The 24-page booklet Mr. Koerper refers 
to, is distributed by the Engineers’ Council 
for Professional Development, 39 W 39tl 
St, NYC—Ed 


Local Distributor 


Io the Editor 

REACTRON, which 
speed of the shear with the 
the cut-off machine and which 


bed in your issue of Februar 


‘ 
: am, 


States 


lescri ebr 

p 49 is distributed in the United 
and Canada by our organization 

Rene Boas 

Manufacturers Associates 

92 Liberty St 


New Benz Looks Old 


To the Editor 
Page 16 of your Feb 15’ 
1 pl ture of shape ~ frame 
wutomobiles. This type of frame be- 
known as the traditional Mercedes- 
» frame many years ago. Indeed, take 
ngine away and the picture could 
be mistaken for a Mercedes of 1935 
55 vintage. Several smaller Euro 
rms have used somewhat milar 
W E GamBtLin 


n 


Nebraska Drafting Group 


To the Editor 

I was much interested in M 
ply to Mr Grisvard of Seattle 
organizations for draftsmen. (I 

Our Nebraska organization 

raska Vocational Techn 
Milford, Nebraska. We wor I 
vith industry, vocational schor ind col 
leges. Some 30 to 40 industrial firms are 


ooperating with us in the development 


tr our program 
Letanp C Taccart, department head 
Drafting Technology 
Nebraska Vocational Technical School 
Milford, Neb 


The Oriental Tortoise and 
Uncle Sam Hare 


To the Editor 

As a footnote to the Electroslag Weld 
ing cover (Feb 8), an order for three 
Vertomatic machines, sight unseen, has 
been placed by the Arcos distributor in 
Japan. We are obviously pleased about 
this. There is, however, an implication 
mmpletely apart from a sale that compels 
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a second thought. Three or four large US 
fabricators have been checking out the 
quality of electroslag welds prior to plac- 
ing an order. In the meantime, the Japa- 
nese are buying three pieces of equipment 
as far as we know without demonstra- 
tion, without sectioning of welds, or ex 
tended correspondence on its operation 
Whatever the source of their information, 
their resolution to make use of this new 
equipment designed for welding heavy 
equipment can hardly be shrugged off 
Here, again, is another reflection, small, 
perhaps, but still significant, of our gen 
eral lack of awareness or almost indiffer 
ence, to the rate of development in other 
parts of the world, and the desire to “catch 
up” with the US —H E Snyper 
Director of Marketing 
Arcos Corp, Philadelphia 


COMING EVENTS 
APRIL 


25-29 .... American Society of Me 
chanical Engineers, American Welding 
Society, Annual Meeting and Welding 
Exposition, Biltmore Hotel, Los Angeles 


26-27 .... Westinghouse Machine 
Tool Forum, Conrad Hilton Hotel, Pitts- 


burgh 


aa « « « ) Institute of Tech 
nology, Seminar on Aids in Design Room 
Management, Urbana, III 


MAY 


8-11 .. . .National luid Power Asso 
ciation, 1960 Spring Meeting, Grand 


Hotel, Point Clear, Ala 


9-13. . . . Society of Photographic Sci 
entists and Engineers, 1960 Annual Con 
ference, Miramar Hotel, Los Angeles. 


9-13 . . . . American Society for Metals, 
Southwestern Metal Show, State Fair Park, 
Dalla 

10-12 ....Am in Institute of Elec 
trical Engineers, Institute of Radio Engi- 
neers, Electronic Industries Assn, Western 
Electroni Manufacturers Assn—Elec 
tronic (¢ mponent Conference, Wash 

1X 


10630 . + «2 OO for Experimental 

Analysis, Stress Analysis in Propul 
Indianapolis 

23-26 .... American Society of Me- 

chanical Engineer Design Engineering 

Conference, New York Coliseum, NYC 


23-26 . . . . Clapp & Poliak, Design En 
gineering Show, New York Coliseum, 
NYC 

23-26 . . . . American Institute of Elec- 
trical Engineers, Instrument Society of 
America, American Rocket Society, In- 
stitute of Aeronautical Sciences—Na 
tional Telemetering Conference, Marimar 
Hotel, Santa Monica, Calif 
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MORE PERFORMANCE 
MORE QUALITY 
MORE WORK LIFE 

In this NEW ‘RT’ CLUTCH 


Make more new customers—more profit—by featur- 
ing this NEW “RT'’ ROCKFORD CLUTCH. More per- 
formance—it is increased by smooth engagement of 
precision parts, no binding, grabbing or friction. More 
quality—it is increased by the patented features of 
the rolling fulcrum pin, and the precisely balanced 
throw-out levers. More work life—it is increased by 
the reduction of friction heat, precision workmanship 
and the application of advanced research on the 
clutch facings. 


These improved features make the NEW ROCKFORD 
"RT" CLUTCH a valuable asset to the prime movers 
of yesterday, today and tomorrow. The NEW “‘RT"’ 
clutch is now being used in high horsepower com- 
mercial vehicles and tractors, where rugged stamina 
is needed. For more new customers and more profits, 


specify the NEW ROCKFORD ‘‘RT"’ CLUTCH. 


SEND FOR THIS HANDY BULLETIN 


Shows typical installations of ROCKFORD 


owen CLUTCHES and POWER TAKE-OFFS. Contains 
qane-OFFS 


aad 


diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Il. 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


i tela die) is) 


BORG-WARNER 


GG0L0E60C68 
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Assembled units (right) permit multiple 
contacts in limited space. As many as 
six contact blocks can be coupled to a 
single pushbutton. 


Westinghouse Flush Pushbutton (below) 
with contact blocks. Notice how one fits 
directly behind the other. Stacking per 
mits controlling many circuits with one 
button. 


Easily snapped-on plastic caps 
come in seven colors—red, green, 
blue, yellow, gray, tan and black— 
for quick color coding of a push- 
button bank. 


YOU GET... 

TOTAL DESIGN FLEXIBILITY 

IN THE WESTINGHOUSE FLUSH 
PUSHBUTTON 


circuit flexibility—unique spacesaving design permits as many as 
six contact blocks to be stacked one behind the other. You operate 
all circuits with one push of a button... a big help when multiple 
operations are necessary. 


color flexibility—interchangeable chemical-resistant plastic caps 
come in seven colors: red, green, blue, yellow, tan, gray and black. 
Choose the best pushbutton for your design and color code it. Per 
mits programming of manual operation using only one model 


function flexibility—choose from a wide range of operators to suit 
any use. Standard units available include flush head, mushroom 
head, extended head, selector switches, push-to-test indicating 
lights and a host of others. 


When your design calls for pushbuttons, you'll find what you need 
in Westinghouse stock. Call your nearest Westinghouse representa 
tive, or write Westinghouse Electric Corporation, Standard Controls 
Div., Beaver, Pennsylvania. j-30313 


You CAN BE SURE...1F ITS \ Vestinghouse 
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The Westinghouse Flush 
Pushbutton . . . color coding 
and multiple stacking of 
contact blocks provide 
greater flexibility in design. 








ees 
aman 
beeen! 
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PERFORMANCE 
2-Inch 
Cooling Fan 


AiResearch Minifan* is an ex- 
tremely high performance 400-cycle 
AC motor-driven fan used for cooling 
airborne or ground electronic and 
electrical equipment. Model shown 
has a flow capacity of 53.5 cfm at a 
pressure rise of 3.44 H,O, and 
requires only 69 watts. 

Minifan operates up to 125°C. 
ambient. Its size and weight make it 
ideal for spot cooling, cold plates or 
as a cooling package component. 
The fan can also be repaired, greatly 
increasing its service life. 


Range of Specifications 


Volume flow: 21.5 to 53.5 cfm 
Pressure rise: .6 to 3.44 HzO 
Speed: 10,500 to 22,500 rpm 
Single, two or three phase 
power 
Power: 16 to 69 watts 
Standard or high slip motors 
Weight: .36 to .48 Ib. 


A world leader in the design and 
manufacture of heat exchangers, fans 
and controls, AiResearch can assume 
complete cooling system responsibil- 
ity. Your inquiries are invited. 


*Minifan is an AiResearch trademark. 





For Your INFORMATION (personal) 





Do-it-yourself 
dry cleaning 


Coin-operated dry-cleaning 
machines may become as big a 
splash as coin-operated washers, 
and pave the way for home-size 
units. Right now, they're still 
experimental, but at least two 
companies have prototypes out 
on test; one, designed by Whirl 
pool, is pictured here. Another 
is being made by Standard of 
Dallas. The units hold about 9 
Ib of clothes, use regular dry- 
cleaning solvents 
Coins per load: 4 quarters 


Are you electronic? 


If you design semiconductor devices or any of these—resisto ypacitors 
relays, structural electronic components; wire and cable assemblies, dial assem 
blies; computing and associated information-processing devices (except ail 
borne); scientific, industrial and laboratory instruments; electronic control 
devices other than electronic missile-guidance control devices (signals, alarms, 
automatic industrial controls), you are not part of the electronic equipment 
industry. Not by official definition proposed by the Electronic Industries Asso 
ciation. 

EIA’s definition, proposed to the Labor Dept, and specifically designed for 
wage determination purposes, limits the classification “electronic equipment 
industry” to those who make such equipment as radio and TV transmittet 
and receivers; electronic surveillance and tracking devices; electronic airborne 
information-processing devices; electronic missile-guidance control devices; elec- 
tronic sound-distribution devices (including public address and music dis- 
tribution apparatus, except records); and electronic power supplies for use in 
any of the foregoing classes of products. 

The others are still part of the electronics industry—but they're not ele: 
tronic-equipment makers 


Strips come ready for work 


Notched, pre-punched strip for applications ranging from shelf brackets t 
pipe clamps (see photos) is being made by Addy Products Ltd, Millbrook 
Trading Estate, Southampton, England. Not yet on the US market, it’s being 
introduced in Britain in two types: rustproof mild steel (in red and green) and 
electrozinc galvanized. Both types are 16-gage (0.064 in.) steel with V-notches 
at l-in. intervals. Holes are ¥ in. dia. British prices are about $4.20 for a 
package of two dozen 18-in. strips of the rustproofed material, and $8.40 for a 
package of a dozen galvanized strips in 6-in. lengths. (Individual prices are 17¢ 


= 


per strip for the rustproofed and 12¢ per foot for the galvanized ARG 


= SD 


AiResearch Manufacturing Division 
Los Angeles 45, California 
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WAGNER Polyphase + 
Resilient Mounted Motors 


in ratings through 10 horsepowel! 


Quiet, vibration-free performance is essential when 
motors are installed in areas where noise must be held 
to a minimum . . . in hospitals, churches, schools, office 
restaurants and similar locations where 
quiet is needed or wanted 


buildings 


Such installations have created a need for larger poly 
phase motors that whisper while they work. Wagner 
has met this need by expanding its line of polyphase 
resilient mounted motors to include standard ratings 
through 10 hp 


You certainly have applications that call for a smooth 
running motor, cushioned by resilient mountings. 
To make sure they're quiet, specify Wagner Poly 


phase Resilient Mounted Motors. Only Wagner can 
provide an entire range of ratings through 10 hp 


Constant research and development have kept Wagner 
up front in electric motor design for more than 65 
years made the name Wagner one you can de 


pend on in choosing electric motor drives. 


Your nearby Wagner Sales Engineer can help you 
select the right motor to meet your requirements 
There are Wagner branch offices in 32 principal cities 


Warner! 


6400 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


SLEEVE OR BALL BEARING. 
These motors are furnished with quiet 
running steel-backed babbitt-lined 
sleeve bearings of high load carrying 
capacity. Ball bearings can be sup- 
plied when desired. 








Quick Break Switch Effti< 


lent Cooling System. The All-Angtie Operation. The sleeve Quick Connect Ter 


The starting winding is discon- improved ventilating system used in these bearing design, in fractional hp ratings, minats. Brass tabs on ter- 


nected from the line by this motors 


large volume of air has a positive lubrication system that per- minal studs permit quick, easy 


Wagner designed switch .. . test through the motor to effectively reduce mits operation in any position...can connection of leads cut wir 
proved to moke more than a temperatures and add to motor life. Cross mean important savings in motor costs ing time to speed assembly line 


million breaks. (That adds up section 


to two starts per hour for 50 
years!) 


NC 
STARTING 
PROBLEMS 


with 


WAGNER 
CAPACITOR- 
START 
MOTORS 


direction of air flow to monufacturers. production. Simply press the 


lead receptacle on to the stud 
@ positive connection is assured 


Pack more power into less space...give long 
troublefree service...are easy to hook up 


Here are general purpose single-phase motors that have high starting torque and high pull-in 
torque. When used in the proper applic ation and supplied with voltage close to their rating 
they'll give positive starts every time. Troublefree operation is assured thanks to the 


positive action of the Wagner governor mechanism and long life quick-break switch 


Wagner Type RK Motors pack more power into less space. Small enough to fit in tight spots 
their ruggedness is built-in . . . permits direct mounting. And, sleeve bearing fhp models can 
be operated in any position. They are available in a range from 1/6 through 5 horsepower 


with sleeve or ball bearings, and with rigid bases or resilient mountings 


Get these motors from leading motor distributors in your city, or from Wagner sales offices in 
32 cities across the country. Your Wagner Sales Engineer will be glad to help you select the 
right motor for your application. Wagner Bulletin MU-217 gives full details on Capacitor 


Start Motors 


Wasner Flectric Corporation 
6400 PLYMOUTH AVENUE, ST.LOUIS 33, MISSOURI 





Hitching Lost tor Novy Exim / 


uses a 19-foot Saginaw "4, Screw! 


A Saginaw Ball Bearing Screw is located in the vertical 
column of these telescoping Goodyear Blimp Mooring 
Masts! The screw’s extremely low friction and rapid 
positioning ability synchronizes the mooring fixture with 
the nose of the blimp to quickly and safely secure the 
Navy craft. 


The huge high-efficiency Saginaw b/b Screw used here 
is over 19 feet long and with a B.C.D. of 6 inches. From 
the tiniest Saginaw Screw used in instrumentation, to 
this giant used in the Goodyear Mooring Mast, the prin- 
ciple of the Saginaw Ball Bearing Screw is almost univer- 
sally adaptable. Its ability to replace acme screws and 


Actwation To Fit Your individual Requirements 
Have been built as small as %¢ in. B.C.D. and 
% in. long, as large as 6 in. B.C.D. and 40 ft, 
long. Larger sizes can be built to your order. 


hydraulic devices with over 90% efficiency has already 
assured smoother, more dependable actuation for over 
5,000 satisfied customers! 


The Saginaw Screw may be able to improve your product's 
performance, give you greater power and maintenance 
savings, and lower your initial cost. Talk your actuation 
problem over with Saginaw’s engineers. Just write or 
phone Saginaw Steering Gear Division, General Motors 
Corporation, Saginaw, Michigan—world’s largest producers 


of b/b screws and splines. 


WORLD'S MOST EFFICIENT ACTUATION DEVICE HEpans CYeAL 
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Another SPEED NUT brand fastener... 
Just a thumb-push...and steel teeth 
fasten steel with Tinnerman “U” CLIPS 


Twin-action gives this Tinnerman “U” SpEeep Call your Tinnerman Speep Nut representa- 
C.ip* extra holding power in fastening together _ tive today . . . if he’s not listed in your “Yellow 
two sheets of metal, plastic or wood without Pages” Directory under“ Fasteners”, write direct. 
screws ... the heat-treated spring steel tension 
in the “U” exerts a clamping action . . . the tiny 
upset barbs bite in and hold on for keeps. 


TIN NEBERM™MAWN PRODUCTS, inc. 
Dept.12 +» P.O. Box 6688 + Cieveland 1, Ohio 


Cost of assembly is substantially reduced 
when you use Tinnerman “U” Clips for fasten- 
ing... extra assembly steps are eliminated... 
no special tools or skills are required... and 
Tinnerman “U” Clips hold for good! 


Speep Nut Brand “U” Clips are easy to apply 
... merely thumb-push them over the edges of 
the panels. A variety of Tinnerman fastener 
features can also be incorporated with the “U”’ 

Clip principle...cable clips, protruding legs to FASTEST THING It FASTENINGS® 


hold glass panels in lighting fixtures, and others. 
CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Asrocessories Ltd. Treforest, Wales. FRANCE: Simmonds S.A. 3 rue Salomon de Rothschild, Suresnes (Seine) GERMANY Mecano Bundy GmbH, Heidelberg 
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WHO’S PULLING THE STRINGS? 


Puppetry is both a science and an art in the USSR. I’ve never seen better 
than the Teatr Kukl in Moscow. The night I was there they played a 

sardonic farce called “The Rustling of Her Eyelashes.” Even though the 
language wasn’t American, the subject was our movie industry, and the acting 
was barbed satire. The dialogue is too, I’ve been told. 

I relate this incident only because it may have much broader 
implications. Is our defense effort being similarly manipulated from almost 
half a world away? Are we being drawn into diverting our scientists 
and engineers to the wrong jobs? We've applied a high percentage 
of our electronic and mechanical talent to development of defense against 
catastrophic attack, like the DEW and SAGE lines, the Nike and similar 
defense missiles. Many voices are crying for us to dig private 
hideaways in our backyards. Even our attack program envisions long-range 
missiles that can’t be wiped out in one fell swoop by one particular enemy. 

Yet every volume of history cries out against a program bulwarked by 
defense bastions. It has never worked. Troy, Rome, Samarkand had 
unbreachable walls—and every one was captured by trickery that bypassed walls. 
France built the Maginot Line, and the Germans hit the hinge. Germany 
built the Siegfried Line and the Atlantic Wall; we smashed both. 

The advantage has always been with the attacker, particularly the 
unconventional one. Anyone can duplicate such “victories” as the Little Big 
Horn and the Alamo, given enough men. But the big battles, and the wars, 
have been won by attack coupled with trickery and surprise. 

We worried about bombing or shelling in World War II when the real 
danger was sabotage. We expected a cloak-and-dagger saboteur; the 
real danger was from men trained to look, act and live just like us. 

Explosives are too easily detected, but who will notice a lighted cigarette 
lying across an open matchbook near flammable materials? And who 

would suspect a ship with a hydrogen bomb in her vitals, particularly 

if it were marked as luggage—or balalaikas? The modern bomb can be sent 
by air express. Are we remembering these possibilities even now? 

We are engaged in a race to put a man into space, to the engineering 
exclusion of a great many other things. What of non-space transportation? 
What of education? The relationship between modern technology and 
sociology and between “science” and government? What of out 
inflationary cost spiial? There seems to be much less energy expended 
toward solutions in this direction. Yet these problems are the ones that 
will shape our future national course. 

Increasingly, we hear the missile men and the space men and the 
arms men generally say that the program is shaped by the latest from Moscow. 

Who’s pulling the strings? 
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"ALCOA ALUMINUM OFFERS A CHOICE OF TWO SCREW MACHINE 
STOCK ALLOYS FOR STRENGTH: 2017 AND 20241” 


Precision-made, high-volume screw machine parts cost 
less in aluminum 


Here are the strongest of all Alcoa® Aluminum screw 
machine alloys. Both will give you superb machinabil- 
ity. Both will give a fine, clean finish. Alcoa Alloy 2017- 
T4 or -T451 is exceptionally good for deep drilling 
operations. Alloy 2024-T4 or -T351 offers high shear 
strength . . . which makes it a popular choice for fas- 
teners and fittings. These alloys will give three times as 
many parts per pound as other, heavier metals, raise 
your profits by cutting your over-all unit costs. 

Ask your Alcoa distributor or Alcoa sales office for 
your free Alcoa Conversion Calculator . .. which makes 
cost conversions from brass to aluminum and computes 
costs quickly . .. and your free Alcoa Screw Machine 
Stock Estimating and Operating Data Book, a compre- 
hensive, easy-to-use book of technical data on alumi- 
num screw machine stock. Get full information on other 
Alcoa alloys: 2011-T3 or -T8 for faster cutting, 6061-T6 
or -T651 for superior finishes, excellent joining charac- 
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teristics and extra corrosion resistance. Aluminum 
Company of America, 841-D Alcoa Building, Pittsburgh 
19, Pennsylvania. 


GET ALL THESE BONUSES WITH 
EVERY ALCOA ALLOY: 


Wide range of stock sizes for important price advantages 
Guaranteed market for up to 60 per cent of your Alcoa 
Aluminum turnings and borings 

Extensive mill and distributor inventory to meet all re- 
quirements. 

Chamfered ends at no extra cost. 

Specific 12-ft lengths at no extra cost (for rounds up to 
2%, in.; hexagons up to 2 in.). 


SCREW MACHINE STOCK 
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not rare, 
not overabundant, 
but 


increasingly useful... 


THE 


RARE-EARTH 
METALS 


ANNESTA R GARDNER, associate editor 


Compared with many of the elements now receiving 
serious attention as structural materials, the rare-earth 
metals aren’t rare at all. Even the scarcest of them is 
estimated to be four or five times as common as silver 

Furthermore, at least one of the group, cerium, is 
found in almost every household and factory. It’s used 
in cigaret-lighter flints and as a scavenger for steel 

But until very recently, none of these 17 metals was 
available in the high-purity form essential for developing 
structural, electrical and nuclear uses. Now, there are at 
least half a dozen suppliers of high-purity metal—and sev 
eral potential suppliers closely eyeing the field. 


Why the Sudden Interest? 


The high-purity rare earths show great promise for 
improving the properties of both ferrous and nonferrous 
metals. They have valuable electrical properties, and they 
contribute special qualities to glass and ceramics. Even in 
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HIGH-PURITY METALS—yttrium 
sponge, ingot, button, strip, and 
wire—produced at Bureau of Mines 
plant, Albany, Ore. 


GADOLINIUM sheet and bimetal 
strip are being produced experi- 
mentally by Metals and Controls 
Div, Texas Instruments. 





Rare-earth Glossary 


RARE EARTHS. The metals numbered 57 through 
71 in the periodic table of elements. To this group, 
two others, yttrium (39) and scandium (21), are 
often added. 


LANTHANIDES. The rare earths—so named be- 
cause lanthanum is first of the group. 


MISCH METAL. A mixture of rare-earth elements 
mostly in the light group, with cerium predomi- 

nating. It’s obtained as a byproduct of processing 

thorium-containing monazite sands. 


DIDYMIUM: Like misch metal, a mixture of rare 
earths, largely praesodymium and neodymium 
with little or no cerium. 


LIGHT RARE EARTHS. The lower numbered ele- 
ments of the lanthanide group (numbers 57 
through 63). Scandium and yttrium, though even 
lighter in atomic weight, are much more similar 
in physical and mechanical properties to the high- 
er numbered group 


HEAVY RARE EARTHS. 
meant 
bers 


Orginally, this term 
the higher numbered rare earths (num- 
64 through 71). It is increasingly used, 
though, to describe the heavy actinide elements 
numbered 89 through 103, which are, in many 
ways, similar to the original rare earths. 


ACTINIDES. The heavy metals occupying places 
89 through 103 in the periodic table. They take 
their name from the first of the group, actinium 
(89), and include several man-made elements. 


EEE: EEE ES 


impure form—as misch metal (see glossary )—rare earths 
markedly improve the high-temperature properties of alu 
minum and magnesium; increase the hardness of copper 
and the oxidation resistance of high-nickel alloys. 

One of the metals, yttrium in small percentages, mark- 
edly increases the oxidation resistance of iron-chromium 
alloys. Adding about 1% of yttrium to 25% chrome 
stainless, for instance, can give it the degree of oxidation 
resistance at 2500 F that it normally has at 2000 F. In 
pure chromium, yttrium is even more effective, adding 
unusual stability and oxidation resistance at elevated tem- 
peratures. 

In elevated-temperature properties, alloys of magnesium 
with the rare earths are considerably superior to conven- 
tional alloys (Mg-Al-Zn). But none, so far, seem to ap- 


proach the new Mg-thorium compositions. However, 


oa 
c 
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most rare-earth work to date has been done with misch 
metal and other rare-earth mixtures rather than with the 
pure elements, and preliminary work with high-purity 
metals indicates much better results can be achieved. Test 
heats of Mg-yttrium alloys show considerable promise, 
and there is at least an indication that heat-treatable 
alloys may be found in this system. 


Their Compounds Serve Too 


Applications already found for rare-earth chemicals 
point the way to uses in other fields: 


e Cerium oxide and rare-earth oxide mixtures serve as 
glass-polishing compounds. 

e Rare-carth mixtures in searchlight electrodes increase 
light intensity. 

e In electron tubes, rare earths serve as “getters” to remove 
gases, as activators for electroluminescent phosphors, and 
as thermionic emitters. 

© Rare-earth oxides also contribute special properties to 
glass and ceramics. Cerium oxide in atomic-radiation-ab- 
sorbing glass helps prevent darkening under irradiation. 
It can serve as an opacifier for porcelain enamels, pro 
ducing glazes with high light reflection, high gloss, and 
good acid resistance. 


e The cerium-free rare-earth mixture didymium gives 


welding glass its ability to absorb yellow light. 


Because many of the rare-earth oxides have attractively 
high melting points (oxides of Y, La, Nd, Sm, and Gd 
all melt above 4000 F), they are under test for high-tem 
perature resistors, phosphor coatings, semiconductors, and 
magnetic components. One such material, the yttrium- 
iron “garnet,” is already proving its value in microwave 
applications (PE—Oct 20 ’58, p 11); and rare-earth semi- 
conductors are under development, with selenides and 
tellurides of La, Er, Y and Gd showing particular promise. 
Cerium sulfide, too, is a high-temperature compound that 
shows promise for refractory applications. 


Magnetic Properties 


The magnetic and electrical properties of the rare 
earths open up a good many other interesting possibilities 

As a group, these metals cover the range of magnetic 
attributes—ferromagnetic, antiferromagnetic, and paramag- 
netic. Several of the elements exhibit all three types of 
behavior. Holmium for instance, is ferromagnetic below 

+24 F; antiferromagnetic from —424 F to —223 F; 
paramagnetic above that. Furthermore, the metals can 
be alloyed to broaden the range still more. 

Alloying gadolinium with lanthanum and yttrium makes 
it possible to secure a complete spectrum of ferromagnetic 
and antimagnetic behaviors; and at least two lanthanum 
alloys (with yttrium and lutetium) show definite evidence 
of superconductivity. 

Unusual magnetic properties promise to make several 
of them useful in attaining extremely low temperatures 
by adiabatic demagnetization (PE—Aug 4 '58, p 24). 
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THE 
RARE-EARTH 
METALS 


continued 


The Hall effect has been measured for ytterbium, lute 
tium, thulium, samarium and several others—and here 
again, a wide range of characteristics is available. Ytter- 
bium has a positive Hall coefficient; lutetium and thulium 
are negative; samarium is negative at room temperature 
but seems to become positive as temperature goes down 
These four seem well worth investigation for thermoele< 
tric conversion devices and Hall-effect transducers (PE 
May 4 '59, p 32). 


Physical Properties 


Because the rare earths are still “new” in high-purity 
form, there are still gaps—often big ones—in their tables 
of physical and mechanical properties. But the basic facts 
are known. The rare earths as a group are relatively soft 
metals that look much like iron. Their thermal expansion 
compares with that of glass and many of them have high 
melting and boiling points. In other respects, though, 
they exhibit a wide range of properties. 

In general, mechanical strength, hardness, and corro 
sion resistance follow the listing in the periodic table 
with those having the lowest numbers show- 
ing the lowest strength (12,000 to 20,000 psi) and least 
corrosion resistance. 

Scandium and yttrium, the two outlying elements in 
the group, are exceptions. They have the lowest atomic 
numbers but fall with the higher numbered group in 
physical properties. The members of this group (Sc, . a 
and elements 64 to 71, except Yb) have tensile strengths 


sec p +3), 


+ 


from 25,000 to 42,000, which can be increased 50 to 75 
by cold working. Sc and Y have particularly good strength 
weight ratios; and, even at 800 F, they retain at least 
40% of their strength. 

In moist air or salt spray, all the rare earths corrode 
rapidly. In dry air, Sc and Y resist oxidation at least to 
200 F, and samarium to 1000 F. High-purity neodymium 
retains its metallic luster for some time. But europium 
oxidizes rapidly even at room temperature. 

The metals are quite easy to machine; but the fact 
that many of them do burn readily calls for special pre- 
cautions to prevent overheating. 

Thermal conductivities range from 0.021 (for Gd) to 
0.035 (for Y) cal/cm*/cm/sec/C at 28 C 

Specific resistance at 32 F ranges from 30x10° ohm/cm* 


(for Yb) to about 140x10° (for Gd). 


Nuclear Properties 


The nuclear properties of the rare earths show a wide 
and extremely useful range. The thermal neutron cross- 
section of cerium (tendency to take up neutrons and thus 
interfere with nuclear reactions) is only 0.7. This is just 
slightly above that of magnesium, aluminum and zit 
conium, all widely used as structural materials in nuclear 
reactors. On the other hand, the value for Gd is 20 times 
that of cadmium and nearly 70 times that of boron, the 
most widely used control-rod elements 


The nuclear properties of the rare earths have don 
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SCANDIUM 
YTTRIUM 
LANTHANUM 
CERIUM 
PRAESODYMIUM 
NEODYMIUM 
SAMARIUM 
EUROPIUM 
GADOLINIUM 
TERBIUM 
DYSPROSIUM 
HOLMIUM 
ERBIUM 
THULIUM 
YTTERBIUM 
LUTETIUM 


COP CCC OCOOCOOOOOAw 
NNHO—WOWO—U—LNY 
ONOCMBONUNNGOORY F 
DOW —- DAN ONUSCM@MNUO 


Properties of the Rare Earths 
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These metals are still so new, and preparation and fabrication techniques vary 
so widely that the figures here can only be considered approximations or 
averages. They do, however, indicate the general range available. Abundance 
figures are based on Cameron’s data (PE—Nov 2 ‘59, p 13), converted to 
copper as the base; other data are from sources listed on p 43. It should be 
noted that abundance figures, as such, may not indicate current commercial 
availability; and prices will vary considerably, depending on degree of purity 
and quantity ordered. Cerium and lanthanum, for instance, are available from 
at least one source in pound lots at less than $40/16; and one company also 
offers a specially priced tryout kit. (Note—only 16 metals are shown in the 


table because promethium, No. 61, does not occur in nature.) 


much to spur interest in them and in the separation tech 
niques that could make high-purity metal available at rea 
sonable cost. Separating these metals isn’t easy. Although 
they differ a good deal physically and electrically, they are 
very similar in chemical properties. 

This is why, even now, the metals are still very costly. 
The cheapest of them, in pure form, is about $40/Ib 


(misch metal, though, is only about $3.50). But, as 
demand grows, prices for the rare-earth metals may well 
drop into the range of $5 to $20 a Ib. 


How They’re Related 


The association of the rare earths with thorium is not 
accidental. The rare earths proper are a single group in 
the periodic table, just as are the actinide elements that 
include uranium, thorium, and plutonium. The resem 
blance is so close, as a matter of fact, that the heavy elc 
ments are often labeled the “heavy rare earths”: and it has 
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been possible to predict many of the properties of the 
man-made elements beyond uranium on the basis of their 
position in relation to the members of the rare-earth 
scTics 

Yttrium (No. 39) and scandium (No. 21), do not fall 
in the main rare-earth series. But, as the periodic table 
shows, they do fall in line directly above the rare-earth 
groups and have similar chemical properties. 


What's Ahead 


Much remains to be learned about the rare earths and 
what they can do, so it’s dangerous to generalize too much. 
For instance, evidence so far indicates that the various 
rare earths have decidedly different effects when used as 
an alloying element, and certainly differ widely in mag- 
netic and electrical properties. But it is these differences 
tha? hold the greatest promise for applications of these 
metals in the future & 
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PERIODIC TABLE OF THE ELEMENTS 
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PERIODIC TABLE shows relation 
ships among the rare earths. S« 

Y, La and Ac are arranged verti 
cally in group III-B. Nos. 58-71, here 
shown as a horizontal group, stem 
from No. 57, as 90-102 stem from 
No. 89. Note, too, the position of S« 
between Ca and Ti, both of which it 
resembles; and the proximity of 
Y and Z 








Lanthanide Actinide Other Nonmetals 
series and series metals 

related 
elements 


Inert gases 


St Eloi Corp, Box 507, Newtown Station, Cincinnati 44 
(scandium ) 


Union Carbide Metals Co, 30 East 42nd St, New York 
17 (scandium ) 


Producers of special forms 
re Brass, 30 Grand St, Bridgeport 2, Conn 
fabricator ) 


ton Instruments, Metals & Controls Div, 34 Forest 
St cage Mass eaten and cladding) 


Chromalloy Corp, 134 Woodworth Ave, 


AY poet products incor- 


Vitro Sr reielated Co, einem Madison Ave, New York 17 
(limited supplies of some metals) 


Battelle Memorial Institute, 505 King Ave, Columbus 
1, Ohi 

Bureau of Mines, Albany Metallurgy Research Center, 
PO Box 492, Albany, Ore 

General Electric Co, Aircraft Nuclear Propulsion 
Cincinnati 15 opulsion Dept, 


REPRINT COPIES of this report are available for 25 cents each chromium, vanadium, hafnium, bismuth, beryllium, and 

by addressing Reader Service Dept., Product Engineering, 330 indium 

W 42nd St, New York 36, NY. Heavy Metal Solves Weighty Problems, July 21 '58, p 62 
high-tungsten alloys for counterweights and rotating els 
ments, X-ray shielding, and nuclear applications. Has chart 

EDITORS NOTE: For more on rare and unusual metals, of physical properties. 

see these past articles: Taming Tomorrow's Power Sources, May 4 '59, p 32 

Exotic Metals Seek Employment, Mar 17 ’58, p 66; a background on semiconductors and energy-conversion sys- 
roundup of properties and uses of these metals—gallium, tems using Seebeck, Hall and Peltier effects 
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Pinpoints Best 


Soldering Conditions 


By focusing on one variable at a time, this 
versatile test apparatus provides precision needed 
for faster soldering. The variables it checks 

are temperature, surface condition of metal, 


composition of solder and flux. 


SOLDERABILITY IS RATED by time needed for a drop of solder to flow 
around a wire of the metal under test. First, a measured quantity of the 
solder is heated in a hollow in a chrome-plated chrome-nickel steel block. The 
solder does not wet the block and remains in the hollow in globule form 
(A). Next, the test wire is dipped in flux and clamped in the ring above the 
soldering block. The block is then raised so that the wire cuts the solder 
globule in two (B). The solder creeps up around the wire at a speed that 
depends on such variables as solder composition, flux, temperature, etc. The 
moment when solder engulfs the wire occurs abruptly, and can be observed 
precisely (C). Time elapsed between splitting the globule and its flowing 
together again is measured with a stop watch. The shorter this soldering 
time, the better solderability. Recorded results show excellent correlation 
between test samples and production runs. 
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Stondard size s 
i | 


120 190 240 300 360 


Weight of solder pellet, mg—= 








Time, sec 





Stondord temp 





200 250 


Cc Ider temperature, or 











Stondard dia 

















TEST APPARATUS resembles a small bench press with 
the heated soldering block mounted atop the plunger. 
Lower end of the plunger, which punches the standardized 
solder pellets used in testing, has a stop that fixes test 
position for the soldering block. The electric heater is 
controlled by rheostat, and a mercury thermometer checks 
temperature. Salts of known melting point are used to 
determine temperature correction for the remote thermom- 
eter reading. 

Dimensions of the hollow that holds the solder globule 
determines its shape. The standardized 22.4 cu mm 
(0.001,37 cu in.) solder pellets are suitable for testing wire 
of 0.5-1.0 mm (0.02-0.04 in.) dia. 


PS ... The tests is especially valuable for dip-soldering of printed 
| circuits. This low-temperature soldering needs precise control of 
all variables to assure electrically and mechanically sound joints. 
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STANDARD CONDITIONS, set up to permit checking each 
variable, are so selected that they will produce a long 
enough soldering time for observation of the influence of 
different factors. The selected conditions are: a pellet of 
solder measuring 22.4 cu mm (0.001,37 cu in.); temperature 
of 250 C; copper wire, 0.8 mm (0.0312 in.) dia; and flux 
consisting of 40/60 rosin/alcohol mixture. Under these con 
ditions a soldering time of approximately 7 sec is normal 
Solder composition used is 60% tin, 40% lead; the wire is 
degreased in trichlorethylene and acetone 


Wire holder 
Solder hollow 
Thermometer hole 


Soldering block 





For example, adding as little as 1% cadmium or zine can lengthen 
soldering time to more than 30 sec. Tester was developed by 
N V Philip Gloeilampenfabrieken, Eindhoven, Holland. 








| PRODUCT DESIGNS | 





Automatic Test Tells Leakage Story 


LEAK TEST begins by connecting the unit under test 
to the leakmeter at the quick-disconnect coupling 
marked OUTLET. Only a hydraulic line joing com 


Just connect a hydraulic line from compo- cathe tn maatee, co aleit: te unadincied tar canivemmant 


of item being tested. A second coupling marked INLET 


nent to panel, and set the timer. Unit then connects to a high-pressure source such as a pump or 


. accumulator. This provides a completely closed system 
automatically measures any leak flow—no After connection, the inlet and outlet valves are opened 
‘ F , to equalize pressure in the system Measurement is 
need to catch escaping fluids, and environ- begun by closing the bypass valve which automatically 
— starts the preset timer. If a leak is present in the sys- 
mental conditions do not affect result. tem, the red light goes on and the volume indicator 
starts moving This continues until the preset time 
interval is concluded; then the volume-indicator needle 
is locked for easy reading. The instrument can be held 
in this position indefinitely at pressures up to 5000 psi 

Opening the bypass valve resets the volume indicator 





Hydraulic assembly Volume indicotor 
j " 600 
O 900 O° 


| By poss valve a 
By poss line ~ Pe f: foc a Plug — 


PS . Timer and volume-indicator High /nlet coupling || Electrical assembly 
ranges can be adjusted to measure pressure by poss line a 
leak flows from 0.008 to 80 cc/min liquid Connecting line Outlet coupling Component or 
Time intervals available: 5, 2 and 1 | System under 
min.; 30 and 15 sec. Volume indicator ’ ’ Connecting line test 
can be set for 20, 10, 5 or 1 ce Poppet-valve —*~- OE eM = ‘ 
iticie ‘tite ie ‘cetiie “ie stop providing Bellows Valve stop Potentiometer ‘ 
0.008 cc/min. can be measured by break contact Leokoge 4 
overriding the timer and running a 
longer test, using a separate clock to 
indicate elapsed time. Leakmeter 
Model 400 was developed and pro- 
duced by Convair Instruments, Convair 
Div of General Dynamics Corp, San 
Diego, Calif. Appearance of the instru- 
ments was designed by Zierhut-Vedder- 
Shimano, Van Nuys, Calif. 






































BYPASS VALVE diverts leakage flow around the measuring bellows until 
timer starts. When this valve is closed the bellows moves in response to 
any leakage from the component under test. A rectilinear potentiometer 
indicates bellows movement by producing a voltage proportional to volumetric 
displacement of the bellows. This voltage is shown on the volume indicator 
When the bellows is in its undeflected position, the poppet-valve stop keeps 
the red indicator light shorted out. Any movement of the bellows breaks 
the contact and lights the indicator lamp. 
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INTEGRAL BALLBEARINGS— 


new approach to product improvement 


Although conventional ballbearings are 
made in a wide range of sizes, you can 
benefit in many applications by turning 


to the integral type, inner or outer race. 


FRANK H STEARNS, chief engineer, Split Ball Bearing Div 


Miniature Precision Bearings Inc, Lebanon, NH 


B ncorporation of the inner or outer ballbearing race as an 
integral part of the product can result in longer bearing life, 


lower maintenance, fewer parts, higher precision, and 
lighter weight. The problem is to decide which race can 
be most advantageously incorporated into the product. 
I'he ideal combination of bearing and product components 
needs careful analysis by both the bearing and product 
manufacturers. When a race is designed to serve a dual 
purpose its estimated life must be correspondingly greater 
in order to justify its increased cost over a plain ballbear- 
ing race. Usually, these disadvantages are more than offset 
by the advantages. 

Longer bearing life results from the fact that these bear- 
ings contain a larger number of load-carrying balls in a 
given space. Maintenance costs are lower because they are 
more accessible. By incorporating one of the races into 
the product, fewer parts are required. Since there are fewer 
concentric surfaces that must be held to close tolerances 
and concentricity, higher precision can be applied to these. 
Also, more conservative envelope dimensions can be ap- 
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TYPICAL INTEGRAL BALLBEARINGS using split ball- 
bearings with fractured outer race. 


plied to these fewer parts. Where low torque is more im 
portant than load characteristics, the greater ball capacity 
can serve to lower the bearing torque by making the alter 
nate balls undersize. 


FILLING THE RACE 


Conrad Bearing has continuous race shoulders, and good 
radial and axial thrust capacities. However, the race is 
only about half-full of balls—limit that can be assembled 
with eccentric loading and multi-piece retainer system 


Loading-slot Bearing is similar to Conrad but employs 
slots or loading notches in the inner and outer races to 
reduce the displacement required in assembly. This in- 
creases the number of balls, but the loading slots make it 
unsuitable for high thrust loads. Also, a multi-piece ball 
retainer is required, which restricts the number of balls 
since space must be left between them for the retainer as 
well as the assembly operation. This means that a full 
ball complement is infrequent in this type. 


continued, next page 
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INTEGRAL BALLBEARINGS continued 


CONRAD BEARING with inner race in eccentric posi- 
tion for loading. 


TWO-PIEC E Inner-ring 
Bearing is center-cut. 


ANGULAR-CONTACT 
Bearing with one shoulder 
of outer race removed. 


Angular-contact Bearing has one outer race shoulder com- 
pletely removed, to permit assembly of a maximum num- 
ber of balls with a one-piece retainer. It is useful only 
where there is a relatively high thrust from one direction 
producing angular contact. 


Double-row Bearing can be made similar to any of the 
above single-row types, with corresponding advantages and 
disadvantages. In this type of bearing, axial thrust and 
radial loads can be increased appreciably, but more space 
is required. 

Two-piece-ring Bearing (either outer or inner) is essen 
tially an angular-contact bearing capable of high thrust 
loads at high speeds. However, it is complicated, and 
application becomes increasingly difficult as radial exceeds 
thrust load. Result is these bearings are limited to appli- 
cations with heavy thrust loads in either direction. 


Fractured-race Bearing has the outer ring scored and 
fractured so it can be opened to introduce a maximum 
complement of balls. The opened ring closes elastically 
and is secured in place by various methods, depending upon 
the application. This permits the advantageous use of a 
precision one-piece retainer of any suitable material where 
ball separation is required. 

This type of bearing is also made with both inner and 
outer races fractured for applications where a conventional 
solid-race bearing cannot be used. (This technique is more 
fully described in “Split Ballbearings . and When to 
Use Them,” July, 1954, p 197.) Double-fracture type is 
also advantageous where maintenance costs need to be 
reduced by simplifying replacements without disassembling 
many other parts of the machine 
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LOADING-SLOT Bearing with multi-piece retainer. 


FRACTURED-race Bear 
ing with outer race split 
at one point for loading. 


Recently this fractured-race technique has been extended 
to include double-row bearings, thus widening the applica 
tion possibilities to a full range of speeds and loads en 
countered by conventional ballbearings. Table I supplies 
a comparison of the characteristics of split ballbearings 
with journal and conventional ball and roller bearings 

To summarize the characteristics in this table: (1) Th 
sliding-type bearing has reasonable load capacity and un 
limited life, operates best at high speeds, and can be very 
economical in large-production items. However, when 
the limited load characteristics are exceeded, severe damage 
may result to shaft or housing. (2) The conventional ball 
and roller bearings have outstanding load-carrying capacity, 
can operate at reasonably high speeds, but are best for rela 
tively low speeds. (3) The split ballbearings have all the 
characteristics of the conventional ballbearings, with the 
added advantage of a greater number of balls in a given 
space. This advantage is reflected in the various character- 
istics in ‘Table I. 

The next table gives a comparison of dynamic load 
capacities for split ballbearings and conventional bearings. 
These are minimum values, but higher values are possible 
with variations in ball or roller size and other design fac 
tors. These are general values. For more specific compari 
son of such values and pertinent design factors, the cata 
logs of the individual manufacturers should be consulted. 


WHEN INTEGRAL BALLBEARINGS? 


he tables show characteristic advantages for split ball 
bearings which are great enough to overcome the inherent 
difficulty of incorporating one of the races as an integral 


text continued on page 0 
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i—OVER-ALL COMPARISON AMONG TYPES OF BEARINGS 





| 


Characteristic 


Load 
starting 
cyclic 
shock 


Speed Limited By 


| Misalignment Tolerance 


| Starting Friction 


| Space Requirements 
radial 
axial 


| Damping 


it—-BYRARIC CAPACITIES oF BALL AND ROLLER BEARINGS, 


Journal Bearing 
(sliding) 


Poor 
Good 
Fair 


Turbulence 
Temperature rise 


Fair 


Small 
V4 to 2 times shaft dia 


Varies as 


Unlimited, except for cyclic loading 


Very small in mass-production 
quantities or simple types 


Conventional Ball 
& Roller Bearings 


Good 
Excellent 
Excellent 
Centrifugal loading 
Dynamic effects 
Poor in ballbearings except where 
designed for at sacrifice of load 
capacity; good in spherical roller 
bearings; poor in cylindrical roller 


type 


Good 


: Large 
1/5 to Ya shaft dia 
Poor 
May be noisy, depending on 
quality of bearing and resonance 
of mounting 


Varies widely depending on type 
lubrication; varies directly as speed; 
usually lower than sliding bearings 


Limited by fatigue properties of 


bearing metal 


Intermediate, but standardized, 
varying little with quantity 


Split Ball- 
Bearings 


Excellent 
Excellent 
Excellent 
loading and dynamic 
more balls in given space 


Improved 
effects 


Good, due to continuous race 
shoulders and max number of balls 


Excellent when alternate balls are 
undersize 


Large 
1/5 to Ya shaft dia 
Poor 
Good, due to misalignment tol- 


erance 


Lower than conventional bearings 
alternate undersize balls give lower 
torque 


Limited, but longer than conven- 
tional ballbearings for same speed 


and load 


Similar to conventional type for 
same load and life characteristics 


LB 








pica es 


Split Balibearings 
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component of the product. Until the recent extension of 
split ballbearings into the integral ballbearing field, this de 
sign concept was largely limited to roller and needle bear- 
ings, which are much easier to integrate into the products. 

Actually, integral roller and needle bearings have found 
wide applications in Europe since shortly after the last 
war. Integral ballbearings, however, have been confined to 
isolated cases that could not be solved in any other man 
ner. A typical example is the experimental aircraft engine 
that kept on improving power output to a point where 
shaft diameters had to be increased appreciably, but over 
all dimensions and weights were “frozen.” This created a 
serious problem for bearing designers, because space limi- 
tations did not permit using conventional ball or roller 
bearings of adequate size. The problem was solved by 
incorporating the outer race as an integral part of the 
housing. Such cases have brought increasing acceptance of 
integral ballbearings as a means for creating new product 
advantages. The obvious advantages of ballbearings over 


EDITOR’S NOTE: For additional in- 
formation on bearings see 

Gas Bearings, Nov 23 59, p 68. Re 
port on First International Symposium 
on Gas Lubricated Bearings. These 
bearings feature fantastic speeds, high 
accuracies and very little friction 

These Methods Test Performance of ties. 
Balibearings, Sep 14 ’59, p 78. Gives 


description of special and commercial 
devices to check torque, vibration and 
runout characteristics. 

Unusual Applications of Miniature 
Bearings, Nov '56, p 184. Sketches and 
description of 8 applications that are 
suggestive of numerous other possibili 


Guide to Lubricants for Instrument 


roller bearings in regard to load characteristics have served 
as incentive to adapt them to the proven concept of in 
tegral roller bearings. 


MAKE OR BUY? 


lhe components that concern the bearing itself usually 
are best made by the bearing manufacturer, because of the 
specialized experience and equipment needed. This as 
sures the proper clearances and tolerances that determine 
bearing life. However, if your plant has considerable experi 
ence in design and manufacture of precision machine parts, 
such as ballbearings, you will likely want to manufactur 
as much of the integrated bearing as possible. Usually, the 
best procedures are made in a conference between th« 
bearing and product manufacturers. This will also assure 
proper assembly procedures for the ballbearing and th« 
product. 


For REPRINT of above article, just check P46 on one of the 
Reader Service cards bound in this issue 


Ballbearings, June 9 ‘58, p 66. Gives 
properties and performance character 
istics of 42 lubricants suitable for in- 
strument bearings, with a review of 
significant military specifications 

instrument Bearings for 300 F and 
Up, Feb 3 58, p 72. Discusses silicone 
greases for high-temperature applica 
tions, and effects on bearings 





ECCENTRIC VIBRATOR AVOIDS 
HIGH BEARING LOADS 


In a new vibrator for fluid concrete 
-developed by Pacific Mercury, North 
Hollywood, Calif 


eccentric forces that 


therefore are not subject 
excessive loads 


Vibrators are needed for this pat 


move the vibrator head are produced ticular service to drive air out of the 


by a single large steel ball chased 
around its race by an off-center tang 
on the motor shaft. The motor is a 
universal type, designed for 14,000 
rpm; ball race, ball and motor ar 
sealed within a housing that is water 
tight. 

‘This design develops the desired 
vibrating displacement of the hous 
ing without the high bearing load 
involved in the conventional method 
of rotating an eccentric shaft-mounted 
weight 

lang on the motor shaft is itself 
dynamically balanced; load on motor 


shaft is torsional and steady. Motor 


concrete and obtain a higher strength 
slab. Since the power head needs only 
infrequent service, the unit is de- 
signed for effective sealing against 
immersion. The only connection 
needed is an electrical power cord; 
earlier designs with off-center weights 
were driven by flexible shafting from 
1 separate motor, and required fre 
quent bearing replacement 

Only lubricant required by the 
heavy ball is a dip in SAE 20 oil before 
assembly. Motor has a built-in over 
load device, and is rated for continu- 
ous operation when submerged, using 
the concrete as a heat sink. 
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Hand lay-up 


DON’T OVERLOOK HAND LAY-UP 


Often forgotten amid newer and more spectacular 
processes, the granddaddy of them all continues to 
thrive when design calls for large size, high strength, 
and superior surface finish. Here’s your design 
guide for this versatile process. 


JAMES S LUNN, president 
Lunn Laminates Inc 
Huntington Station, NY 


Hh and lay-up, along with its related process, bag molding, 
retains its vitality as a fabricating process for reinforced 
plastic parts because of three key advantages over other 
techniques 


1. Large and complex parts, impossible to press-mold 


or to spray-up, can be readily constructed 

2. High strength through high glass content is possible, 
and the fibers can be oriented in local areas as stress dis 
tribution demands 


3. Frequent style changes are easily effected. 
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Hand labor, in conferring these advantages, also imy 
some limitations: production rate is necessarily limite 
and much of the money saved by not making metal di 
goes into increased labor costs—particularly where multipk 
molds are used to boost production rate; skilled labor 
must to get uniform glass/resin ratio and parts fr 
wrinkles and bulky laps; cloth used for hand lay-up i 
expensive glass form, though a cheaper type—woven roving 

is being more widely used. These advantages and 
tations should be weighed before selecting hand lay-uy 


The two most common engineering situations that v 





erserernstdina iil vsnaree 


lead you to specify the hand lay-up technique are these: 


A short lead time is required. Even with parts that 
might be press-molded, hand lay-up can often deliver parts 
before dies can be designed and ordered. Intermediate pro- 
duction prior to receipt of dies can be achieved simply by 
making, via hand lay-up, more than one mold. 

Reinforced plastic seems better than metal for the job. 


Hand lay-up is a low-cost way for the metals-oriented de- 
signer to try fiberglass-reinforced plastics for the first time. 


This can be important because the FRP’s have a high price 


tag per pound, much higher than metals. Thus the “initial 
cost inertia” factor many times obscures the long-run 
money-saving advantages of these materials. A fabrication 
process that minimizes tooling commitment, as hand lay- 
up does, can often show the way to unexpected savings. 


To exploit hand lay-up’s three key advantages in either 
of these two situations, parts should be designed with the 
process very much in mind. Here is a summary of good de- 
sign practice for structures fabricated by hand lay-up, a 
summary based on experience with the process on parts of 
all sizes—both commercial and military. 


Materials. Hand lay-up parts, often called contact mold 
ings because they are made in open molds with no shaping 
pressure during cure, contain from 20 to 60% glass de. 
pending on the form of glass reinforcement. Three basic 
forms are employed, each with major advantages and limi- 
tations: glass mat, woven roving, and glass cloth—in order 
of increasing cost. Rovings are straight bundles of glass 
strands somewhat like an untwisted rope. They can be 
woven with most of the glass in one direction, for maxi- 
mum directional strength, or in a square pattern, with 
strength about equal in warp and fill directions. Choice of 
glass form depends largely on considerations of strength, 
cost, and ease of fabrication, Table I. 

Polyester resins make up the bulk of plastics used, prin- 
cipally because they are easy to handle, relatively inexpen- 
sive, and available in a number of types—from rigid to fairly 
flexible—to meet most structural applications. Epoxies, 
though more expensive and somewhat harder to handle, 
are gaining favor—especially in designs requiring excep 
tional corrosion resistance or high hot strength, and as 
preimpregnating resins. Epoxies have long been used as 
fill-in materials in hand lay-up structures, and bond well 
to polyesters. Choice of both glass form (or combination 
of forms) and resin is usually made in close consultation 
with the fabricator, who is usually expert on materials. 


DIRECTIONAL NATURE of the FRP properties is clearly 
shown in these tensile strength curves for wet laminates 
made from three different types of glass reinforcement: 
mat, cloth and woven roving. Note that mat gives closest 
approach to isotropic material, but strength is low; woven 
roving gives max strength, but profile is highly directional; 
cloth gives best balance of both, should be used where 
biaxial stress is a problem. Facing layers of cloth on cores 
of mat or woven roving improves strength 10-20% in the 
warp direction (0°) only, has no appreciable effect on 
directionality. All laminates here were laid up in parallel 
direction; properties in 45° directions can be improved if 
laminations are placed at right angles and at intermediate 
angles as well. Common intermediate angles: 45° and 135°. 
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Mechanical properties. Sometimes there is hesitancy 
about specifying the FRP’s as engineering materials be- 
cause their properties must be designed along with the 
part shape. But too much has been made of this problem 
It is true that only laminates made with mat are close to 
isotropic, and that mat laminates are the weakest of all. 
However, extensive testing on laminates made in produc- 
tion situations has shown that consistent properties are 
easily achieved with all glass forms. Table II summarizes 
realistic properties achievable using three basic glass forms 
with hand lay-up and with vacuum-bag molding. These 
values can be used with confidence in design with an 
appropriate safety factor—usually about 2. 

For borderline stress problems, directionality of prop 
erties becomes a factor. Different glass forms produce 
liffering degrees of directionality; see curves on facing page. 
lor detailed procedures on designing composite laminates, 
taking directional properties into consideration, see the 


recently published Marine Design Manual, McGraw-Hill, 
Chapter 6. 


Construction. One key advantage the FRP’s have over 
metals is that they lend themselves to one-piece fabrica- 
tion, thus cutting out much assembly labor. But this 
advantage can be pressed too far; design of the part must 
permit easy access to all points for the fabricator—for 
whom there are definite body-movement limits. Ignor- 
ing this factor inevitably runs up jig and tool costs 


Vacuum Bag Makes 
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Breaking down monolithic reinforced plastic design 
into a few large subparts raises the fit-up problem. If 
money is available for precise open molds, hand lay-up 
will produce mating parts that can be duplicated with th 
same precision as matched-die molded parts. If, how 
ever, less money is available for tooling, best fit 


up 
achieved by specifying adjacent parts to be made 


in su 
cession against one another. Since each part is laid up to 
one that has already been cured, fit-up is assured 


Joints. Most joining of FRP subassemblies is b 
adhesive bonding, using the base resin itself as th 
hesive. A wet layer of glass and resin laid up against 
already cured one will itself cure and form an intimat 
bond—just as though the two layers had been prepa 
simultaneously. Akin to welding, this technique 
joints as strong, if not stronger than the parent mate: 
Typical joint designs are shown in Table III, next pag 

Mechanical fasteners and true adhesive bonding are s] 
cified when geometry does not permit joining by lay-u 
when one half of the joint is metal, or when unusu 
stress concentrations are present. Bolts and self 
threaded fasteners are most common. To prev 
out, they should have free edge distances of 
fastener dia and a spacing of 3 diameters. FRP 
in bearing, thus bolts should be selected over 
should be specified where possible to give maximum | 


1 ZC 
¢ 
t é 


ext 


High-quality Lay-ups 





3 butt joints > 


Butt joints are the weakest type in 
hand lay-up parts, hence require care 
in design and execution. When pre- 
molded sheet is joined, as in (A) and 
(B), edges are angled (scarfed) to 
give more bonding area for distribu- 
tion of stresses. Precise number of 
layers for simple butt (A) depends on 
loads involved and surface appearance 
required. For a smooth surface, a 
double-scarfed joint like (B), cured 
between removable plates, is specified. 
Or economy may require connection of 
a heavy cloth laminate to a thinner 
mat section. Here, a joint like (C) 
can be laid up by stepping the cloth 
layers, and laying the mat layers over 
the steps. Cloth outer layers add 
strength and rigidity to the joint 


3 corner joints > 


Corner designs are many, but reduce 
to the three main types shown here 
Since corners are subject to much flex- 
ing they require local reinforcement 
where possible. Joint (D) is the sim- 
plest, using premolded sheet rein- 
forced with layers of glass cloth and 
resin. For added strength, a wood 
or metal angle, bolted in place, can 
be substituted for the inside layers, 
or the butt itself can be carried 
around the corner by curving one of 
the mating pieces. Though bolts are 
shown in these sketches, self-tapping 
screws as well as rivets can be used. 
Joints (E) and (F) are designed for 
mechanical fastening and require trim 
to hide the edges if finished appear- 
ance is desired. Best procedure of all 
is to design the corner integral with 
the structure so that no joint is needed. 


Table I1lI—TYPICAL JOINTS FOR HAND LAY-UP 














Simple butt 


Cardboard tube, 
ba/sa,or foam 
plastic core 


Built-up stiffener 





se, tesa bocking plotes 


Optimum -appearance butt 





Adhesive or 
wet resin 


Integral stiffener 





Cloth 


Cloth 
Taper butt, cloth+mat 








Adhesive or wet resin 
“i 
Edge moments 


fend fo de- 
lominote bond 





Simple butt corner 








Snap-on extrusion 
“ optional 
} 
Bolts 


Flanged edge corner 


Lominate drilled 
and topped 














Trim extrusion 
optional 


lolts 


Adhesive or wet resin 


Lapped corner 








Undirectional glass-fiber 
dowel pins bonded in place 


Adhesive or wet resin 








Meta/ 


Through bolts 
Reinforcement 


Adhesive or wet 
resin 


L 
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STRUCTURES 


<2 stiffeners 


Stiffeners are easily built into hand lay-up structures 
as long as they are (1) planned for at the design 
stage, and (2) designed so that the loads they carry 
are well distributed into the surface they reinforce. 
Two main types are (G) and (H). Built-up stiffeners 
on contoured surfaces can use cores of cellular cellu- 
lose acetate (CCA), which is somewhat flexible. 
Integral stiffening is most easily incorporated as 
flanges at a joint—combining two functions in one 
configuration. As in weldment design, pads and/or 
gusset-plates are desirable where stiffeners intersect 
a flat, flexible area—to distribute loading evenly. 


“preventing edge peel 


Peeling tends to occur where two laminates lap to- 
gether at a free, much-handled edge. One laminate 
can be laid up against a premolded one, or two pre- 
molded pieces can be joined by adhesive bonding. 
In either case, a mechanical fastener (I) will prevent 
peel. Other methods: Locally increase the bond area 
of one laminate near the edge, wrap one laminate 
complete around the edge of the other, or locally in- 
crease the thickness of one laminate at the edge 


“pipe fittings 


Pipe fittings attached to flat or nearly flat surfaces 
induce local moments in the surrounding laminate, 
as do lugs and support brackets of various types. To 
stiffen the laminate, and to provide thickness for 
threading in the fitting, a reinforcing ring should be 
laid up as shown in (J). The ratio D/d should be in 
the order of 6 to 10; large values for reversed loads. 


<hinges 


Hinges made entirely of glass-reinforced plastic are 
not too common, but present difficulties when re- 
quired. One obvious approach is to wrap the lami- 
nate around a pin, as a metal hinge is made, but this 
gives rise to eccentric loading and possible delami- 
nation of the lap Another way is to thicken the 
edge of one laminate with additional laminations top 
and bottom, then drill parallel to the layers of glass 
cloth. Here, pull-out occurs. Best technique is (K). 


<metal lifting lugs 


Lifting lugs should be metal, since FRP is generally 
poor in bearing, and lifting cables, hooks ete are 
very concentrated loads. One design is shown in 
(L): mechanical fasteners tie lug to laminate, with 
additional layers added locally to spread the load. 
Where possible, locate the lug near a reinforced 
portion of the structure, and always orient it so that 
loads applied to laminate are along the piles of 
reinforcement and not at right angles to them. 
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ing area. Much test work has been performed on th 
holding force of threaded fasteners. This data, and the 
method of using it to select correct fastener size, is sum 
marized in the above mentioned Marine Design Manua 
Chapter 3. For design of adhesive joints, see Adhesive 
Bonding of Reinforced Plastics by H. A. Perry, McGraw 
Hill. 


Stiffening. Because of its low modulus, reinforce 
plastic often requires stiffening against deflection on larg 
areas. Simplest way, and often cheapest, is to increas 
total laminate thickness. Local stiffeners are easy to add 
by hand or lay-up, as shown in Table III, and should 
always be specified where localized loading occurs in the 
structure. 

Sandwich construction provides efficient stiffening, but 
is expensive. Most common cores used with hand lay-up 
are paper honeycomb, foamed plastics like polyurethan 
and cellular cellulose acetate (CCA), and balsa wood 
Where possible, core material is set in place again 
freshly laid-up face. When this joint is cured, the second 
face is laid up against the core. With paper honeycomb 
this procedure gives much higher peel strength compar 
to sandwich made with premolded faces. 

For contoured sandwich panels, CCA can be cut in 
strips and fitted to the freshly laid-up facing like brick 
with a mixture of resin and vermiculite as “mortar.”’ Paper 
honeycomb presents a greater problem, since it is form ible 
only to a limited degree and will spring back. For simpk 
contours, a templet-and-lathe form can be built, and th 
paper honeycomb pulled to it with hook Then the first 





CORROSION RESISTANCE is an important feature of 
reinforced plastics, which play an important part in chemi 
cal-handling equipment like this rock-salt dissolver made 
by DuVerre Inc. Here, structural loading is low, so glass 
fiber mat is the reinforcement instead of cloth—thus saving 
money. Note that many design features are adapted 
directly from welded sheetmetal practice for this device. 
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TWO UNUSUAL HAND LAY-UP 
TECHNIQUES make FRP ducts hav- 


section mandrel. Walls are 0.020 in., 
and require local stiffening to prevent cedures, but with Mylar tape wrapped 
ing high strength/weight ratio. (1) flutter; note also rivet at edge of around the wet mix to provide pres- 
Twisted duct for helicopter (left) is metal tab, added to prevent peeling. sure for best properties. Tape is 
made on collapsible, rectangular cross- (2) Tubular ducts for aircraft are stripped off after ducts partially cure 


made by conventional lay-up  pro- 


face can be laid up. Vee joints, where two pieces of too. 


5 


honeycomb come together, are filled with resin-vermicu- 
lite. The whole structure, properly supported, is then 
turned over and the second face laid up. Foam-in-place 
urethanes can be used as cores, too, but require careful 
controls to prevent voids, and heavy fixturing to take 
foaming pressures. 


Surface finish. Appearance of hand lay-up parts depends 
on the type of reinforcement. Reinforcing mat and woven 


roving show the most pronounced glass-fiber pattern; 
cloth and surfacing mat show less and are often specified 
as a top layer for this reason. Cloth adds surface strength, 


Increasing pressure by going to vacuum-bag molding 
makes surface even smoother. Best surface, however, is 
obtained by spraying the mold with a thin coating of resin 
before hand lay-up begins. This can only be done with 
One solution for the other 
side is to make the final layer with a glass cloth that has 
not been chemically treated for maximum bond. Strip- 
ping this layer off after cure leaves a smooth matte sur- 
face ideal for priming and painting. 


the side toward the mold. 


REPRINT COPIES of this report are available for 25 cents each 
by addressing Reader Service Dept., Product Engineering, 330 
W 42nd St, New York 36, NY. 


Your Reference File on Glass-reinforced Plastics 


The preceding article completes our 
planned series presenting design data 
on each of the seven basic processes 
for producing glass-reinforced plastic 
parts for commercial volume applica- 
tions. A 64-page reprint including the 
entire series with all original text, 
tables and illustrations is in prepara- 
tion and will be ready for distribution 
on May 10. Articles included in this 
combined reprint are: 

Choose the Right Process for Fiber- 
glass-reinforced Plastics, Jan 11 °60, p 
47—-Special report selects 7 key proc- 
esses out of the 15 available, explains 
their strong and weak points. 

Air Preforming with Matched Metal 
Dies, Mar 28 ’60, p 74—How to design 
parts to take advantage of this eco- 
nomical process for production runs 
of 500 or more. 

Wet Slurry Brings Precision to Re- 
inforced Plastics, Feb 22 ’60, p 52— 
Making preforms by dunking the shape 
you want into a slurry of fiberglass 
and cellulose gives improved control 
over thickness, density, and surface 
appearance. 
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Design Factors for Molding Glass 
Reinforced Parts, Mid-Sep "59, p 177 
Ready-reference chart covers five proc 
esses specified for high-quality parts, 
shows design limits for each 

Design Must Be Different for Poly- 
ester Premix Molded Parts, Oct 12 '59, 
p 76—They can take the place of met- 
als in many applications, but design 
follows different rules than for unrein- 
forced plastic molded parts. 

Sprayed Reinforced Plastics, Feb 8 
’60, p 41—An economical process for 
making large parts from glass-rein- 
forced plastic now bids for small parts 

Contour Weaving Gives 3-D Pre- 
forms, Mar 21 ’60, p 47—Newest proc- 
ess for shaping fabric reinforcement 
gives high glass content, continuous 
fibers and controlled glass distribu- 
tion. 

Don’t Forget Hand Lay-up, Apr 25 
60, p 51—Oldest FRP process has ad- 
vantages when design calls for large 
size, high strength, and superior sur- 
face finish. 

Filament Winding Grows Up, July 
20 ’59, p 46—After several succesful 


years in the aircraft industry, this 
high-speed process is ready for more 
work. Article gives rules for design. 

Three New Epoxies Join the Pre- 
preg Laminates, Aug 31 '59, p 38—-This 
recently developed resin series com- 
bines good high-temperature perform- 
ance with long shelf life, for preim- 
pregnated glass stock. 

What Fillers Will Do For the Latest 
Tefion, Sep 28 °59, p 52—Latest de 
sign data on filled Teflon 100X FEP- 
fluorocarbon resin, a new moldable 
thermoplastic. 

High-impact Phenolic Molded Parts 
Mar 7 °’60, p 54—Author gives new 
rules for design, based on latest indus- 
trial experience with these materials. 

High-temperature Reinforced Plas- 
tics, Nov 23 ’59, p 58—-What space-age 
testing is telling us about the funda- 
mental behavior of reinforced plastics 

the ablation story 

Copies of this 64-page combined re- 
print are $2.00, including postage 
Send orders with remittance to Reader 
Service Department, Product Engi- 
neering, 330 W 42nd St, New York 36 
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COULD YOU PASS 


A RUSSIAN 
HIGHSCHOOL EXAM? 


Here’s an idea of what is expected of Soviet students 


when they complete their 10-year study program. 


oO: course you could pass—now. But how about when 


you were taking your own highschool exams for your di- 


ploma? When matching yourself with an 18-year-old 
Russian would-be engineer, here are two things to ask. 

1. Could you have solved a physics problem drawn from 
any of the physical laws and concepts in mechanics, acous 
tics, heat, electricity, or optics? One like this, for example 

A container weighing 250 kg falls from a height of 800 
meters. At a point 100 meters above the earth, what is its 
potential energy? What is its kinetic energy? 

2. Just as important, could you solve the problem orally, 
in front of a panel of officials, with your future in higher 
education on the block? If you fail, your chance for a pro- 
fessional education is gone. 


Until recently, Soviet primary and secondary education 
consisted of 10 years of schooling, six days a week. Reforms 
have added a year of manual work to the schedule, so that 
it now takes 1] years. At the end of the 11th year, stu- 
dents who have received marks of “3” (passing) or better 
for each subject taken, and a mark of “5” (excellent) in 
behavior, are eligible to take the State matriculation exam 
inations. Those who pass the month-long comprehensive 
exams receive a certificate of maturity, prerequisite to 
higher education. 

According to A. G. Korol, in Soviet Education for Sci 
ence and Technology, which describes tests given in 1955, 
there are seven exams—five oral and two written. Since 
then there have been some changes, but the following is 
still representative of what goes on today. 

The Ministry of Education publishes the examination 
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assistant editor 


material well in advance of the tests. The pamphlet con 
tains a brief explanatory note and a set of questions 
arranged by “bilety” (a system of cards on which question 
are printed), for oral tests in literature, algebra, history, 
physics, and chemistry. Each subject contains from 2] 
(algebra) to 40 (history) cards; each card contains two 
or three questions. The pupils know the type to be asked, 
but not the specific problems. 


QUESTIONS PICKED BY CHANCE 


At the time of the exam, all cards are placed face down 
on the examiner's table. The student is called, he draws 
a card, and then has 15 to 20 minutes to organize his 
answers before facing the panel. At the price of lowering 
his mark by one grade, he can gamble and draw a second 
card. The panel consists of his teacher, the school director 

or representative), a teacher from another school or class, 
and possibly two or three officials from the Ministry of 
Education. 

lop students receive a gold or silver medal. A “5” in all 
subjects rates gold; “5” in all majors, and no worse than 
three “‘4’s” in minors, rates silver. 


NO ELECTIVES 


Curriculum for the 10-year study program is established 
by the Soviet Ministry of Education. All students must 
take the same subjects—there are no electives, except for 
a choice of foreign language. Physics, algebra, and geom 
etry are introduced in the sixth grade. Based on our 5 
class-hours per week, all Soviet 10th-grade graduates have 
had the equivalent of about 34 years of physics, 24 years 
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of algebra, 24 years of geometry, | year of trigonometry, 
Other major subjects covered are 


Vil through 


ind shop 


ind 2 vears of chemistr 


biology (24 year history (3 years in grade 


X), English 


Russian 


German, or lVrench 1 year 
literature take j 
if time in the lower grades, and 


ich grade, VII through X 


Phe last three vears 


language and large proportion 


wcount for about a vear in 


ire on the college-preparatory level 


Students who will be unable to attend college (either be 


juse thev are other reason) ar 


Vhis sw a 


obvious 


im ipable or for some 


veeded out by the end of the seventh vear 


Russian, It has 
that 


European idea, not necessarily 


idvantages, but a serious disadvantage is many “late 


bloom ! 


may be discarded before their ability is recog 


nized. Some children do not “wake up” intellectually until 


they are in 


Churchill 
\ he nm voun 
Student 


ite inl seve 


chool) and 
technicum,’ 


ondary education 


itional 
schools 


mechan 


turn out 


(Franklin 
little 


Rooseve lt, 


Promise 


teen or oldet 


Newton 


their 


Einstein and showed 


ittend the final three years gradu 
n (corresponding roughly to out 
ittend 


schools of spec ialized Sc 


who do not 
clementary 
in go to work or 1 trade school or a 
Fechnicums are 
They combine general education with 
training at a subprofessional level. The trade 
skilled craftsmen—plumbers, electricians 


irpenter ek 





SOME SAMPLE QUESTIONS 








questions taken from some of the cards given 
1958 The student 


Each number below represent 


Soviet examimations of draw 

ird for each subject 
parate card; all questions on the card must be answered 
idea of the 
of these 


6 in geometry 


{ imple will give vou an 
Phere 


n chemistry, and 


scop of th 


rial covered were 32 cards in physic 


Physics 


1 (a) Derive the equatio P othe gaseous tate 


Give example of { ation of gas laws in 
technology 
(b) In the electrolysis of ZnSO,, the work wa 


completed in 10 hectowatt-hour Deter 


mine the quantity of zine produced if the 


voltage on the terminals of the vat wa 


volt 


} 


Explain the behavior of current in the rare 


fied gases: describe cathode rays and their 
propertis Xr Avs and their 
(b) A bullet i 


of 865 meters a 


application 

fired from a rifle at the spee 
What will be the 
recoil, if its mass is 47( 
bullet? Why is it recor 


mended that the rifle be held firmly agai: 


second 
speed of the rifle 
times that of the 


the shoulder at the time of firing? 


(a) Derive the formula of the len Diseu 


optical power of a lens: obtaining image 
with the aid of a lens 

(b) A horse draws a cart weighing 

The length of the 


1.5 km and the height is 100 meter 


500 ke up 
1 mountain incline 
Le tel 
mine the work accomplished by the hors« 
and the fore 


frictior 


against the force of 


of friction If the 


gravity 
coefficient of 


equals 0.06, what is the efficiency ? 


Explain: continuous and line spectra; al 


sorption spectrum; spectroscope; spectra 


and its application 
beads 


equally charged, ea 


weighing 6.5 grams, and each suspended 
on silk threads 1 meter long, upon mutually 
repelling each other (after collision), have 
separated to a distance of 4 em. Determins 


the amount of each bead’s charge 


Chemistry 


l 


Aigebra 
i 


(a) Gis i ‘ m and chemical properti 
oxide 

In a laboratory, 105 grams of nitrobenzene 

78 grams of benzene 


What percent 


were obtained from 


during a nitrating reaction 


uve of the theoretically possible yield is 


this amount? 


Discuss the most important phosphorus 


and nitrogen fertilizers, their composition, 


properties, and the chemical reactions in 

volved in obtaining them 

litres of oxygen are consumed 
burning of one litre of 

CH,: (2) ethylene, C.H, 


C,H,y? 


How many 


during the 
rie thane > 
ethane, 


Describe the structure, physical and chem 


cal properties, and applications of methane 


Fourteen grams of calcium oxide were 


a solution containing 35 


How 


grams 


of nitrie acid many grams of salt 


were found? 


Describe composition and applications of 


fot 
a“ 


Obtain an assigned substance by means of 


un exchange reaction and separate it from 


action mixture, Compute, on the basis 


f the 


each of the initial 


reaction equation, what quantity of 


substances is required 
r obtaining the indicated quantity of the 


oduct 


Explain: types of combinations and permu 


tatior 


number of permutations of m el 


ments taken » at a time; number of per 


mutations of m elements 

Problem supplied at time of examinatior 
Discuss: quadratic equations, complete and 
und incomplete, and solution of quadrati 


equations of the form a - px + @ 0 


Discuss 
equally distant from the beginning and end 
of Newton's 


equality of coefficients of terms 


binomial expansion; common 
term of the formula of Newton's binomial 


expansion; sum of binomial coefficients 
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Problem or example. 
Describe: expansion of a trinomial of sec- 
ond degree into linear factors. 


Explain: imaginary numbers; complex 
numbers; modulus of a complex number; 
condition of a complex number equaling 
zero, and of two equal complex numbers. 
Problem or example. 

Explain: exponential function; properties 
of the exponential function and its graph. 


(a) 
(b) 
(c) 


State Bezout’s theorem and its corollaries. 
Problem or example. 

Explain 
and its graph. 


inverse-proportional relationship 


(a) 
(b) 


(c) 


Discuss solution of trinomial equations. 
Problem or example. 

Explain method of finding sum of the terms 
of a geometric progression. 


Geometry 


1. (a) Describe properties of the faces and di- 
agonals of a parallelopiped. 
Describe property of obtuse angles of a 


convex polyhedral vertex. 


(b) 


EDITOR'S NOTE: For more informa- 
tion on Soviet and US education, see: 
Soviets Redesign Schoo! Curricula, 
July 27 59, p 26. Tells of addition of 
extra grade to seven-year (elementary) 
school 
Now Hear This: 


Byron 8 


dent of Coe 


for US 
US Education Su- 


perior to European, May 19 ‘58 
Hollinshead, 
College, 


former 
after 


system 


p 
presi 
returning 
from five years with UNESCO in Paris, 
reports Europeans have highest regard 
education 
sults it has produced. 


and the 


9R 


re- 


Problem (supplied at time of examination) 


Discuss volume of inclined parallel- 


opiped. 
Give theorem concerning three perpendicu 


an 


lars and converse theorem. 
Problem. 


Describe: surfaces of revolution; cylindrical 
surface; right circular cylinder; lateral and 
total surfaces of a cylinder. 

Describe lemma concerning the similarity 
of triangles. 

Problem. 


Describe lemma concerning the volume of 


bodies resulting from the rotation of 


triangle. 
State the 
ternal angle of a triangle. 


property of bisector of an i 


Problem. 


Discuss volumes of a spherical sector and 


of a sphere. 
the intersectiot 


Give theorem 


of two parallel planes by a third 


concerning 


Problem. 


Must We Compete with Moscow in 
the Education Race? June 30 ‘58, p 24 
of leading educa 
They all agree our system should 


gives opinions five 
tors 
be improved, but that the solution does 
not lie in mimicking Russia 
other country, for that matter 


or any 





coming, May 23-26 


ASME Design Engineering Conference 


Featuring up-to-the-minute papers on: Reliability, Computers, 
Materials, Fabrication, Hydraulics, 

Keynote “New Horizons in Engineering Design.” 
Moderated by: Dr Dryden, National Aeronautics and Space Ad 
ministration, and Dr Kantrowitz, Avco-Everett Research Labora 
tory. Panel members: William Gall, Oak Ridge National Labora 
tory; Varick D Schwartz, Combustion Engineering Inc; George 


Automation. 


session 


Design Engineering Show 


400 top-notch exhibitors of mechanical, electrical and elec 
tronic fasteners, 


finishes and coatings, shapes and forms, hydraulic and pneumatic 


components, metals, nonmetallic materials, 


components, power transmission, research and testing equipment, 
engineering equipment and services 


Design Show exhibits recognize the special needs and interests 
of design engineers, and emphasize idea material. Exhibitors 


Conference hours: 


Monday: 9:45 am to noon 
Tuesday: 10:00 am to noon 
Wednesday: 10:00 am to noon 
Thursday: 10:00 am to noon 


Conference and show fee: ASME members 


ec 


P Sutton, 


Adv: 


DESIGN ENGINEERING SHOW AND CONFERENCE 


anced Research Projects 


Wheaton, Douglas Aircraft Company In 


For further information about the 


ASME Design Et 


Conference, contact 


lhe 


ASMI 


Meetings Department 


29 West 39th Street 
New York 18, NY 


stress actual 


inc 


1 potential applicat 


provide comprehensive technical data 


For further information abot 


contact: 


Clapp & Poliak In 


it the Design 


Show Manager 


341 Madison Ave 
New York 17, NY 


Show hours: 


Monday: Noon to 5:30 pm 
Tuesdays: Noon to 5:30 pm 
Wednesday: Noon to 5:30 pm 
Thursday: Noon to 5:30 pm 


Nonmembers 


(This includes Conference book containing all papers 


Show fee only $2 
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THE RAW MATERIALS OF PROGRESS 


NEW FLUOREL 214 


BRAND ELASTOMER 


Compare FLUOREL 2141 Elastomer compound with MIL-R-25897B—Specifications above 


MIL-R-25897B quality—now available in quantity 


Compounders throughout the U.S. can 
now supply all your needs for a maxi- 
mum quality compound according to 
“MIL-specs” with new FLUOREL 2141 
Brand Elastomer. 


This new elastomer—because of its 
outstanding Mooney Scorch Rating, 
plus other qualities— provides the solu- 
tion for applications where high tem- 
peratures and corrosive media prevail 
... gives you the extra margin of safety 
available only from a compound that 
can meet military specifications. Rated 
for continuous service at 400°F, it can 
withstand 600°F. temperatures, and 


higher, for reduced periods of time 
under certain service conditions. 

FLUOREL 2141 Elastomer provides 
excellent resistance to corrosive chemi- 
cals, fuels, solvents and ozone. It is 
non-flammable, and is readily processed 


ek od 
¥ 


FLUOREL 2141 “‘O” ring, bottom, is free 
from defects of elastomer ‘‘O"’ ring, top 


CHEMICAL DIVISION 
iienesora [fining ann ]\ffanuracturine COMPANY /g 


«++ WHERE RESEARCH IS THE KEY TO TOMORROW SWE (4 


60 CIRCLE 60 ON READER SERVICE CARD 


on standard rubber compounding and 
fabricating equipment. It may be 
molded, extruded and bonded to most 
metals . . . is finding broad application 
in aircraft, missile, automotive and 
chemical industries. 


Examine your present elastomeric and 
or rubber products with an eye toward 
improving their quality and perform- 
ance through use of new FLUOREL 
2141 Elastomer. Specify this new 
elastomer to your compounder. For 
complete data, write to: 3M, Chemical 
Division, Dept. KAS-40, St. Paul 6, 
Minnesota. 

®FLUOREL” is a reg. T.M. of 3M Co 


y 
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for rectangular sections, nomographs find .. . 


HELICAL-SPRING 


J F WATERS, Westerham, Kent, England 


Hb clical springs of rectangular bar are finding increas 
ing work for such duties as safety-valve springs, heavy- 
vehicle suspensions, couplings. The two nomographs 
presented here help find needed dimensions. 


EXAMPLE: A spring with b 4 in., 
sketch ) 


h = } in. (see 
and three effective 


has mean dia D 3 in., 


2 * 


square } 


c tc 
ntercepts 


bey nd this 


point use b/h| 


S 


Je 





STIFFNESS 


If torsion modulus G 


150-lb load 


PROCEDURE: Join known quantiti 
spring rate (stiffness 258 Ib per i 
150-Ib load, deflection will be 150 


coils 


and deflection under 
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U.S. ROYAL V-BELTS from the Power Unlimited complete belt line 


Concrete evidence... 


balanced driving power pays off 


Crushing rock for concrete block is, at best, a tough job. 
Stone dust and flying rock particles create unusually severe 
operating problems. (Our photographer actually found in- 
action photographs impractical because of the severity of 
these conditions.) Says Mr. Charles P. Lower, Jr., works 
manager of Bethayres Concrete Products, Bethayres, Pa., 
“The crusher is probably one of the toughest applications 
that can be found for any belt.” 

It is estimated that each of the six C-105 U.S. Royal 
V-Belts on the motor-to-crankshaft drive travels a distance 
of approximately 120,000 miles a year. Yet despite the 
severe abrasive atmosphere and the “occasional jamming” 
that takes place, these “U. S.” V-Belts last many years. 


Mechanical Goods Division 





The “balanced driving power” built into every U.S. Royal 
V-Belt ... by specially developed equipment that auto- 
matically controls dimensions, weight, density, toughness, 
and tension members to give unequaled smoothne ss and 
length stability...has proved its value time and time 
again under every conceivable operating condition 

SEE HOW BALANCED DRIVING POWER CAN BENE- 
FIT YOU BY CONTACTING YOUR “U.S.” POWER TRANS- 
MISSION DISTRIBUTOR FOR THE STOCKS AND SERVICE 
YOU NEED. 

U.S. Royal V-Belts and engineering assistance for these 
drives supplied by “U.S.” Distributor Lindsay-Oberholzer 


of Philadelphia, Pa. 


Visit Booth 1324, Design Engineering Show, 
New York Coliseum, May 23-26. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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in Canada: Dominion Rubber Company, Ltd. 
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HELICAL-SPRING STIFFNESS coninved 


lhe nomographs are based on the formula 

Gyulh* 

ND 

where » is a factor dependent upon values of b/h and 


tate 














O 
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D/b. The small chart combined with first nomograph 
incorporates this factor, which is based on information 
in British Standard 1726:1951, available here through 
the American Standards Association. 
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Designers think of R/M first for ashestos, 


Pa Wy — ee, 


ye 
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R/M POLY-V’ DRIVE "'J’’ OFFERS ADVANTAGES NEVER BEFORE POSSIBLE 


Design advantages sought for years for small machinery drives are now 


available exclusively in Poly-V Drive “J” 


utilizing a single parallel 


V-ribbed belt running on space-saving sheaves grooved to mate pre- 


cisely 


with the belt ribs. Only R/M Poly-V “J” 


offers ... 


Silent, vibrationless drive operation 

No splice on traction surface 

Requires less space—is cooler running 

Designed especially for small pulleys—as small as .8" diameter 
Positive groove tracking— will not wander or run off sheaves 
Will operate in any position and on 4 turn and mule drives 
ideal for serpentine or tandem drives 

High RPM and belt speeds 

Highly efficient 

Long life with either inside or outside idlers 


Exceptionally small mounting clearances and take-up. Permits 
reduction of housing and cover casting size 


Absorbs shock—gives overload slip protection against machine 
damage 


Does not lose efficiency with wear—gives longer life for belt 
and sheaves 


Heat and oil resistant—requires no lubrication or belt dressing 


Exceptional flexibility— operates easily with midget motors 


(Patented U.S. and foreign countries 
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Engineered Specially for— 
Small Sheaves and Short Centers 
Wherever Balance, Reliability and 
Silent, Vibration-Free Performance 


are required. 


MORE power in LESS space than 
conventional V-Belt Drive with no 
matching or turnover problems. 

Write for Bulletin M142. 

For medium and heavy duty drives R/M Poly-V 


is available in the larger ““L”’ and ““M 
Write for Bulletin M141. 


” Sections. 


Wherever your problems involve 
Power Transmission Drives, V-Belts, 
Flat Belts, rely on R/M Products and 


Engineering Services. 


Write today for free 
booklet shown: full de- 
tails on a wide variety 
of industrial rubber 
products 
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sintered metal, and engineered plastic products 


Thousands of these R/M 
“Teflon” rings retain 450°F 
fluid under great pressure 
in the hydraulic systems of 
the X-15 manned rocket 

. an example of R/M 
know-how—know-how 
that can also work for you 


There’s no need to pass up 
Teflon’ know-how—come to RIM 


Where “Teflon” is indicated for a vital electronic or mechanical part, 
it doesn’t pay to pass up the “Teflon” know-how of R/M. 

R/M knows how to process “Teflon” into sheets, rods, tubes, tape, 
and machined parts. And R/M was among the first to offer etched 
“Teflon” for easy bondability with commercial adhesives. No one 
can better meet your specs and your production schedules. 

Talk “Teflon” with the man from R/M. Learn of R/M’s complete 
“Tefion” service, service that can help you cut costs without cutting 
corners. 


*Du Pont TM for its TFE-fluorocarbon resins 


PLASTICS 


ey) 


For a copy of this booklet, packed with information about R/M’s 
complete line of “Teflon” products, write Plastic Products Division, 
Raybestos-Manhattan, Inc., Manheim, Pa. 


RAY BESTOS-MANHATTAN, 


R/M Asbestos Sheet Packing 


FLUOROBESTOS.. . for Lox and cryogenic service 
A-56 ... for flange temperatures to 1100°F 
B-40 ... where excessive warpage is a factor 


New R/M FLuorosestos, a non-woven asbestos fabric impregnated 
with “Tefion”,* was developed for Lox and cryogenic service. It has 
the same sealing and physical characteristics as compressed asbestos 
sheet with the added benefits of “Teflon.” 

R/M A-56 Compressed Asbestos Sheet, made to withstand flange 
temperatures as high as 1100°F, is the only compressed asbestos sheet 
commercially available in a thickness of .008 + .001. 

R/M B-40 Compressed Asbestos Sheet was developed for rough 
flange applications involving crankcase and valve cover gaskets. 


* Registered trademark for Du Pont fluorocarbon resins 


PACKINGS 


Write for a free booklet giving complete 
Packings and Gasket Materials. 
Manhattan, Inc., Passaic, N.J. 


information on R/M 


Packing Division, Raybestos- 


INC. 


FACTORIES: Passaic, N.J. e Bridgeport, Conn. e Manheim, Pa. e Paramount, Calif. e No. Charlestown, S.C. 
Crawfordsville, Ind. e Neenah, Wis. e Peterborough, Ontario, Canada 
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SIGNIFICANT COMPONENTS 
MATERIALS, PROCESSES 


Pipe with built-in channels . . . 
is said to reduce cost of recirculating heat 
ing fluids in piping systems. One-piece, 
extruded pipe contains two integral chan 
nels flanking larger, product-carrying pip¢ 
Tea Heating medium travels through 
ne small oval passageway, maintaining 
mperature of bulk material in product 
lin At terminal, fluid is reheated, if 
necessary, prior to being returned through 
yd channel. Available in 2-, 3- and 
4-in. pipe sizes. Can also be used for r 
irculating refrigerants and for conveying 
several products in one piping system 
Aluminum Co of America, 1501 Alcoa 

Bldg, Pittsburgh 19. 
Circle 300 on Reader Service Card 


Flexible, modular lamp 


annunciators .. . 

ind annunciator systems offer plug-in cir 
cuits that can be removed and changed 
for different operation sequences, multiple 
lamps to insure signal in event of lamp 
burnout, snap-in indicator plates, sequen- 
tial circuits, data-logging terminals and 
snap-fit, one-piece molded lamp compart- 
ments. Lamp annunciators are said to 


66 


detect and indicate, visually and audibly, 
any abnormal condition or change in status 
and then actuate control equipment. After 
signalling, units reset themselves to pert 
form again Annunciators momtor pres 


sure, temperature, opening of circuit 
breakers, high or low liquid levels, power 
equipment failure or any break in electri 
cal circuit. Indicator sizes vary from 1 x 3 
in. to 14 x 2 in. to 2 x 3 in. Edwards Co 
Inc, Norwalk, Conn. 
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Packaged switching assembly 
has eccentric or cardiac cam to actuate 
movable printed circuit board in contact 
with another stationary circuit board 
Variations in cam shape and circuit layout 
can be used to accomplish complex switch 
ing sequences. Unit at lower right, devel 
oped for electronic attenuator, simplified 
rotary 


switch, top, and eliminated approximately 


associated circuitry of original 


30 component parts Terminal connec 
tions, instead of having to be soldered on 
many different and relatively inaccessib] 
surfaces, were all concentrated on single, 
accessible plane. Basic unit, without ele 

shown at lower left 
Nucleus of semistandardized units is be 


tronic components, 1 


ing developed. Custom units can be d 
signed to requirements. Simple circuitry 
assemblies, in large quantities, are about 
$5 each. Applicable where more than three 
alternatives of switching are required 
Ucinite Co, 459 Watertown St, Newton 
ville, Mass. 
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Size 5 stepping motor... 

or indexing device is available with 8, 10, 
12, 18, 20 and 24 steps per revolution, 
in unidirectional or bidirectional models, 


with or without detent. Mechanical load 
can be positioned manually in either di 
rection and direct coupling of shaft to 
load permits mounting of position indi 
cator on shaft. Shaft extensions are avail 
able at one or both ends. Stepping rate 
f motor is 15 to 25 steps per sec, de 
pending on number of positions, load and 
other factors. Mechanism is enclosed in 
protective housing, has magnetic anti-over 
coast and is permanently lubricated. Mod 
els are offered in any duty cycle within 
operating voltage range of 6 to 350 v d 
Withstands vibration of 10 g, 2000 cps; 
shock of 100 g, 6 millisec +1 millisec 
Operating temperature range 1s 67 to 
248 F, max coil temperature. Priced about 
$26 for 1 to 9 units. Most models from 
stock. Ledex Inc, 123 Webster St, Dayton 
2, Ohio. 
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Vinyl dispersion resin . . . 
for organosols and plastisols is said to al 
low formulation of compounds with low 
viscosity at both low and high shear rates, 
as well as excellent viscosity stability 
Diamond Alkali Co, 300 Union Com- 
merce Bldg, Cleveland 14. 
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Adjustable leak valve... 

for pressure regulation in high-vacuum 
region affords micrometer control of leak 
rates from 0.02 to 2 standards ccs per sec 
Special filter protects instrument from 
dust particles over 5 to 10 microns in 
size. Measures 5% in. x 1 in. dia. Weighs 
fraction over | lb 
is nickel plated 


Machined brass body 
With nylon and Teflon 
seals and #-in. dia nipples, price is $72.50 
Vactronic Lab Equipment Inc, 21 Mon- 
mouth Court, E Northport, NY. 

Circle 305 on Reader Service Card 
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PARKER-HANNIFIN FLUID SYSTEM COMPONENTS 





from PARKER-HANNIFIN... 


straight-thread ports and fittings 


%, 
4 ' 


ivi e 


for leak - proof 


hydraulic systems 


Parker straight-thread hydraulic fittings, mated with 
S.A.E. bosses (offered at no extra charge on Hannifin cylinders), 
guarantee leak-proof cylinder port connections.* This 
use-proved sealing method is J.1.C. recommended. 


To insure leak-proof performance throughout your hydraulic 
systems, Parker offers both “Triple-lok” flare-type and 
“Ferulok” flareless fittings for leak-proof tube connections. 
Where you need high pressure, permanent-end hydraulic hose 
assemblies, Parker supplies “Krimp-lok.” And for fast, leak-proof 
field service or replacement, Parker “Hoze-lok” fittings require 
no skiving of the hose, need a minimum of tools for assembly. 


Your Parker-Hannifin man is qualified to help you with 
installation problems. He'll also help you plan your 
hydraulic layouts. 


* Both Parker fittings and Hannifin cylinders are 
still available with “dry-seal” pipe threads. 


Parker FITTINGS AND HOSE DIVISION HANNIFIN COMPANY 


17325 Euctid Avenue, Cleveland 12, Ohio 


545 S. Wolf Road, Des Piaines, illinois 


DIVISIONS OF PARKER-HANNIFIN CORPORATION —— 





EC-1357 cuts costs, makes possible 
stronger sandwich panels 




















LABORATORY TESTS show EC-1357 provides the high strength and rigidity called for in nonload-bearing sandwich structures 


3M Adhesive EC-1357 bonds all kinds 
of skin and core materials without heat. 
You'll speed production, cut costs, 
build in high strength for non-load- 
bearing sandwich panels. 


You can force-dry the solvent out of 
the adhesive prior to bonding. And a 
nip roller or cold press is all that is 
required to complete the bond. 


TVIINnesora TVMiinine ano JfanuracturinG comPANyY Uy 


+» WHERE RESEARCH IS THE KEY TO TOMORROW S 
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EC-1357 provides maximum immedi 
ate strength. And 
to strengthen as it 
temperatures. 


the bond continues 


cures at room 


Dark in color, EC-1357 absorbs infra 
red heat quickly, dries fast; so no 
production delay is necessary. And it 
sprays on with minimum cobwebbing, 
thus saving materials. 


SEE WHAT 3M ADHESIVES CAN DO FOR YOU! 
3M Research. your 
3M Field Engineer. Or, for informa- 
tion and free literature, 

write: A.C.&S. Division 

3M, Dept. SBS-40, St 

Paul 6, Minnesota 


Consult Contact 


ADHESIVES, COATINGS AND SEALERS DIVISION 


LES 


SS> rr mae 
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COMPONENTS « MATERIALS « PROCESSES 


continued 








Nonelectric safety control . . . 
system is sensitive to wide range of tem 
peratures, pressures or both in combina 
tion. When small captive charge of com 
pressed air is dumped to atmosphere by 
pressure- or temperature-sensing devices, 
system actuates most types of pilot-oper 
ated valve, switch, warning or other con- 
trol. Can sense pressure up to 2000 psi 
Aluminum and brass construction elim- 
inates fire hazards. Resets after operation 
or shutdown, and set points are adjustable. 
Shown is small diesel engine installation 
Basic elements are 1) hand charging unit, 
2) pressure-sensing valve with charge air 
gage, 3) temperature-sensing valve, 4) ac 
tuating units. System is particularly suited 
to all kinds of unattended machinery 
California Controls Co, Dept 179, 1525 
Powell St, Oakland 8, Calif. 


Circle 306 on Reader Service Card 
Nylon castings up to 6 lb... 


are made practical by fractional tooling 
costs, lower running rates and short-run 
requirements of licensed European 
Utilizes higher viscosity nylon 
than can otherwise be used. Re 


ported to present no limitation on cast-in 


proc ess 


inserts, threads, lugs, intricate shapes or 
varying thicknesses. Nylon Molded Prod- 
ucts Corp, Dept R-280, Garrettville, Ohio. 
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Switching galvanometer . . . 

offers sensitivity as low as 1 microamp, 
full scale. Functions in control systems 
where energizing signal is too slight to 
energize conventional relays. Friction-free 
movement requires less torque to perform 
signaling operation. In systems employing 
contacts, less closing pressure is needed to 
energize controlled circuit. Utilizes taut- 
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band meter movement. Pointer of taut- 
band meter carries moving contact that 
consists of small permanent magnet with 
closely controlled field and small gold 
electrical contacts. Torque elements can 
be adjusted to control switching value. 
Since movement of indicator pointer is 
controlled by magnets in permanent con- 
tact, it is impossible to have slow-contact 
closing. Switching galvanometer energizes 
auxiliary relay rated at 50 w and can di- 
rectly control magnetic switch. Hickok 
Electrical Instrument Co, Dept 122, 
10514 Dupont Ave, Cleveland 8. 
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Color-coated stainless steel. . . 
in shades of brown and black are now 
on the market, with colors such as blue, 
green, red and gray in the process of being 
field-tested. Color is achieved by appli 
cation of chromate-base coating similar to 
that used on inner lining of metal con 
tainers. Coating is applied by spraying, 
brushing or rolling and then is cured at 
about 350 F. 
pler and more economical than previously 
announced methods for making black or 
gray coated stainless. Reported to have 
uniformity of color, good surface adher- 
ence and abrasion resistance. Allegheny 
Ludlum Steel Corp, River Rd, Bracken- 
ridge, Penna. 


Process is said to be sim 
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Rod, tube and pipe assemblers 
are die-cast zinc units that grip all 
around tubes or piping instead of only at 
the tip of fastening screw. Grip is re- 
ported not to burr, score or distort. 
loothed faces of paired fittings form rigid 
joints at any 10° increment. Since fasten- 
ing nut rests in unit, tightening screw sets 
all-around grip at the same time that it 
locks joint at desired angle. Screw and 
nut are concealed in fitting recess. Variety 
of units are available for various sizes, for 
mounting on metal or wood bases, for 
mounting microswitches and other devices 
and for use with electrical BX. Sample 
kit is available to manufacturers. Rotocon 


Div of Unistrut Products Co, 933 W 
Washington Blvd, Chicago 7. 


Circle 310 on Reader Service Card 


Microminiature rivets .. . 

are available in over 40 standard sizes in 
lengths varying by #-in. increments. Made 
from nonmagnetic brass with 24-kt gold 
electroplated and shot burnished finish 
Head form is modified brazier with low 
contour and min functional diameter for 
stresses imposed. Suitable for electronic 
and instrument applications. Cost of fas- 
teners vary from 2 to 8¢ contingent on 
size and quantity. All sizes from stock 
Circon Component Corp, Santa Barbara 
Municipal Airport, Goleta, Calif. 
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Double safety latch . . . 

for locking electronic cabinet drawers has 
leverage action to inject and reject drawer 
through final 4 in. of travel. Require: 
finger release of safety lock before drawer 
can be opened with handle, preventing 
accidental opening. Housing is shaped to 
fit contours of hand and can be used to 
carry drawer. Conforms to MIL-E-5400C 
for gloved-hand operation Available in 
various finishes Hartwell Co, 9035 
Venice Blvd, Los Angeles 34. 
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Miniature low-level amplifiers 
accept input signals in the milliv range 
and produce output signals ranging from 
0 to 5 v de. One model operates on 11 
v dc, 400 cps power; the other on 28 v 


de power. Both are suited for tempera 
All con, 
ponents are completely encapsulated. De 
livery, 4 to 6 wk Magnetic Research 
Corp, 3160 W El Segundo Blvd, Haw- 
thorne, Calif. 


ture and strain measurements 
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Laminated mica insulation . . . 
is reported to have dielectric strength of 
1400 vpm, greater than any known mica 
insulation. Consists of silicone-bonded 


continued on page 70 
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CTOLPER 


ty 








It’s sheet metal wizardry — the things Stolper can do 
with sheet steel, aluminum or stainless. 
Skilled engineers directing expert craftsmen operating 
modern machines will add extra value to your 
sheet metal parts, sub-assemblies or assemblies. 
A discussion of your specific project costs nothing. 
Test our ingenuity soon. 


STOLPER STEEL PRODUCTS CORPORATION 


318 PILGRIM ROAD 
MENOMONEE FALLS (Milwaukee District), WISCONSIN 


make a 
tough job easy 


Ask Allen to design, engineer 
and build a cab to match your 
machine. Diversified experience 
assures maximum safety, smart 
styling, effortless visibility and 
operator convenience at reason- 
able cost. Ask for more details 
— no obligation. 


ALLEN INDUSTRIAL PRODUCTS, INC. 


Affiliate of Stolper Stee! Products Corporation 
306 Pilgrim Road 
MENOMONEE FALLS (Milwaukee District), WISCONSIN 
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COMPONENTS * MATERIALS + PROCESSES 

. continued 
mica mat sandwiched between layers of 
silicone-varnished glass cloth. Designed for 
Class F and H applications. Expected to 
be used primarily as slot insulation for 
random-wound ac armature coils, as phase 
insulation in ac motors and as layer insula 
tion in transformers. Available in thick- 
nesses of 8, 10, 12, 15, 20 and 25 mil 
Reported to be compatible with all good 
impregnating varnishes. General Electric 
Co, Schenectady 5. 
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Self-protected ac motors .. . 
include 67 different types of UL-approved 
open motors in various voltages, speeds 
ind mountings. Protection against high 
temperatures and current overload is fac- 
tory-assembled and completely wired in 
side motor. Motors in 4- through 3-hp 
ratings, are suited for all three-phase ap 
plications Kingston-Conley Inc, 900 
North Ave, Plainfield, NJ. 
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Self-locking clip-on nut .. . 
can replace standard nutplate and elimi 
nate riveting. Applied where suitable edge 
margin exists or through cutout hole in 
nter of panel, clip-on nut slips onto 
panel or structure and locks firmly in bolt 
hol Available for thicknesses of 0.02 
to 0.150 in. Meets MIL-N-25027—120, 
psi class. Monadnock Mills, Sub of 
United-Carr Fastener Corp, San Leandro, 
Calif. 
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Vibration-monitoring valve . . . 
is used as two- or three-way unit for 
pneumatic or hydraulic control systems to 
80 psi. Adaptable to engines, compressors, 
fans, motors and other rotating or rec ipro 
cating equipment. Sensitivity of snap-ac 
tion, nonoverlap valve is manually adjust- 
able. Sensitive to vibration from any 
direction in plane perpendicular to its 
longitudinal axis. Internal cylinder in 


continued on page 74 
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TRU-LAY PUSH. CONTROLS PROVIDE ACCURATE, 
DEPENDABLE REMOTE CONTROL FOR HUNDREDS OF PRODUCTS 


e If your products involve remote control—electrical, 
hydraulic, pneumatic or direct—TRU-LAY PUSH-PULL 
FLEXIBLE CONTROLS can help solve your design prob- i COMPLEX MECHANICAL 


lems. They provide positive remote control over long : S LINKAGE 





or short distances—up to 150 feet from the control SS a 
point. Because they operate while flexing, they can iy a 
snake around obstructions. They will not buckle. They ae 
are ruggedly constructed, easily installed and operated, 
sealed against dirt and moisture, and will handle jobs 
with as much as 1,000 lbs. input. PUSH-PULL CONTROLS 
are simple, have but one moving part, are noiseless, 
and give a lifetime of accuracy. Mechanical linkages, 

on the other hand, are complex. Unlike PUSH-PULL CON- a 
TROLS, they are made of many parts, wear at many PUSH-PULL 
points, and produce increased backlash, lost accuracy, 
and vibration rattles. 


Sizes and Operating Heads to Fit Your Design 


Heavy Duty « For use where 
7 . . rugged duty prevails, but where 
Minicowm ) Meximem Input operation must be smooth and 
Recommended Load in Pounds accurate. Meets all require- 


Control Radius (Dependent ments for dependability and life. 


Dimension | — in Inches on Travel ) Light Duty « Gives smooth, 
accurate and dependable per- 
formance at low cost. Available 
with your choice of several types 
30 of knobs. 


65-125 Selective Friction « Amount of 
friction can be changed to meet 
115-175 individual requirements of the 
operator or application. Friction 
300-600 constant at any setting. 


Position Lock « A slight turn of 
700-1,000 the T-type handle locks the con- 
trol in any position. Available 
in two sizes for light and heavy- ' 
duty applications. 























ey — ng ee 





Micro Control « Push or pull 
the knob for instantaneous re- 
sponse, then rotate knob for 
vernier adjustment. Built for 
smooth, efficient operation on 
any job. 


PUSHR\\. DATA FILE shows how 


. . . . 
to simplify, improve design 
PUSH-PULL CONTROLS are solid as a rod and flexible as a wire rope. 
They’re factory-lubricated for life, unaffected by temperature ex- 
tremes, and can be adapted to practically any application. For com- 
plete details on how you can use them, write for the PUSH-PULL DATA 
FILE. It contains 7 engineering Bulletins which describe in detail the 
a a a m= operation of PUSH-PULL CONTROLS, their applications, features and 
oa advantages. Our engineers will be glad to help you make TRU-LAY 
PUSH-PULL CONTROLS a part of your product. 


PUSH-PULL CONTROLS *.° 


Automotive and Aircraft Division * American Chain & Cable Company, Inc. 
601-E Stephenson Bidg., Detroit 2 
6800-E East Acco Street, Los Angeles 22 + 929-E Connecticut Ave., Bridgeport 2, Conn. 
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FIRESTONE LOXITE ADHESIVE HELPS 


For years, Los Angeles’ Department of Water & Power 
maintained wooden dams in the Los Angeles River to 
conserve vital rain and river water. These dams were 
expensive, since every winter either they were swept 
away, or had to be torn down to protect the area from 
floods. More of the lost water had to be saved and high 
annual costs reduced. The solution is the enormous 


3-ton fabric dam pictured below. It was built by Fire- 
stone of neoprene-coated 2-ply nylon in five sections 
permanently joined together by an outstanding fabric- 
to-rubber bonding agent—Firestone Loxite Adhesive 
6060. Through its lasting cohesion, flexibility and resist 
ance to deteriorating influences, this Loxite Adhesive 


helps permit the dam to be collapsed at will whenever 


oR 


ae 


PRODUCT ENGINEERING + APRIL 25, 1960 





FABRIC DAM HOLD BACK A RIVER! 


flood danger arises and re-inflated (with 50,000 gallons there is a Loxite compound that can be tailored to your 
of water) in less than half an hour. It’s another example individual needs. We cordially invite you to mail your 
of how the remarkable family of Firestone Loxite Ad- detailed requirements on the form below for study and 
hesives is helping to speed development of new assembly recommendations by Firestone Technical Service en- 
and fastening concepts. And whatever the service con- gineers. You are placed under no obligation whatsoever. 
ditions of your product demand in adhesives, whatever There is also a comprehensive new Loxite Adhesives 
production and cost problems you may be encountering, brochure now available. It’s yours for the asking. 


Gentlemen: 


We would like to have your suggestions on understood that this information will be kept 
adapting Loxite Adhesive to our application confidential and that our company will be unde 
Complete information is specified below. It is no obligation at all. 


HERE IS A DESCRIPTION OF OUR ASSEMBLY PROBLEM. PLEASE MAKE RECOMMENDATIONS FOR A SUITABLE BONDING COMPOUND. 


MATERIALS TO BE BONDED aa |= 





DESCRIPTION AND END USE OF FINISHED ASSEMBLY 





PRESENT METHOD OF JOINING 





DIFFICULTIES ENCOUNTERED WITH PRESENT METHOD ___ 


MECHANICAL STRESSES TO WHICH ASSEMBLY WILL BE SUBJECTED_ 


TEMPERATURE EXTREMES 


VIBRATION PROBLEMS_ 


SOLVENTS TO WHICH ASSEMBLY MIGHT BE EXPOSED____ 


COMPANY 


STREET ADDRESS_ 


CITY 





SIGNATURE__ 





Mail to: 


Firestone Tire & Rubber Co. 
Application Engineering Laboratories 
Xylos Rubber Division 

1200 Firestone Parkway 

Akron 17, Ohio 


XYLOS RUBBER COMPANY, AKRON 1, OHIO 


4 division of The Firestone Tire & Rubber Company 
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Design 
Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 





Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 


They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 


DUFF-NORTON COMPANY 


Pittsburgh 30, Pennsylvania 
COFFING HOIST DIVISION - 


P.O. Box 1889 « 


DUFF-NORTON JACKS 
Ratchet « Screw 


Hydraulic « Worm Gear 
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and maintenance is no problem. 
These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 
To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66DD. 


Danville, Illinois 


COFFING HOISTS 


Ratchet Lever « Air 
Hand Chain « Electric 
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continued 


standard unit resets tripping mechanism, 
with application of 40 to 80 psi. Reset 
time-delay 
circuit to prevent tripping of valve on 


cylinder can also be used in 
high-amplitude vibrations during startup 
Amot Controls Corp, First St and Nevin 
Ave, PO Box 1707, Richmond, Calif. 


Circle 317 on Reader Service Card 


Bimetal input regulator . . . 
mtrols electrical inputs to heating ek 
about the 
Controls 
Suitable for use 
trical equipment, commercial d 
vices and home appliances. Indiana Div, 
Robertshaw-Fulton Controls Co, PO Box 
129, Indiana, Penna. 
Circle 318 on Reader Service Card 


ment or similar device. It is 


f a five-heat rotary switch 
istive loads to 15 amp 


with elec 





Rounded edges on wire slots 
are now standard on inside and outside 
surfaces of open-slot electrical wiring duct 
this Protect 


tion on wires during and after installation. 


from manufacturer insula 
Duct is made from nonflammable plastic 
ind does not growth 
Available in 16 


from 1 x 1 in 


support fungus 


standard sizes ranging 
to 4 x 3 in., in 5- or 6-ft 
Offered in white, black, dark gray 
or light gray. Panduit Corp, Dept PE-1, 
14461 Waverly Ave, Midlothian, IIl. 


Circle 319 on Reader Service Card 


lengths 


4000-w gas-engine generator 
vill start and power 3 hp motor under 
full rated load; or safely carry 4000-w load 
of lights on single 115- or 230-v circuit; 
or carry many typical standby loads beyond 
capacity of conventional 3500- or 4000-w 
generators. Idling control, included as 
standard equipment, 1s said to save up to 
60% in fuel. Available in electric, manual 
or .remote-starting models. Wincharger 
Corp, Sub of Zenith Radio Corp, Sioux 
City 2, Iowa. 


Circle 320 on Reader Service Card 


Angular position transducers 


prov ides continuous, accurate measure 
Internal 
element is high-strength metal beam, onto 
bonded 


connected to 


ment of angular displacement 


that are 
balanced 


which are strain 


electrically 


gages 
form 


continued on page 78 
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Who cares about your 
Wire Cloth Fabrications? 
CAMBRIDGE does .. . 


that’s why you automatically get service 
with your order . . . whether you need 
dozens of midget strainers or a single 
giant-sized retaining screen. 


Careful, competent workmanship and 
constant inspection assure you of quality 

modern machinery and accurate 
scheduling assure you of prompt delivery. 
And, a Cambridge Field Engineer follows 
up your order to make sure our product 


is giving you the best possible service. 
Let us quote on your next order for wire 
cloth fabrications. We manufacture wire 
cloth from any metal or alloy—including 
titanium—in nine basic weaves. We'll 
work from your prints or draw up prints 
for your approval. Call your Cambridge 
Field Engineer . . . he’s listed in the yellow 
pages under “Wire Cloth’’. Or, write for 
FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. 


Department P @ Cambridge 4, Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 


iY 


@ 
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Bearings in the making are these lengths of Pittsburgh 
seamless mechanical tubing in the charging rack of a high- 
speed automatic cutting machine at the plant of a leading 


Leading Bearing Maker Finds... 


bearing manufacturer. Special machining, hardening proper- 
ties are built into tubes for this customer who produces more 
than 6,000 inner-rings per day. 


Machinability of Pittsburgh Steel’s Tubes 
Lengthens Tool Life, Gives More Pieces 


One of the nation’s oldest and larg- 
est ball bearing makers used alloy 
bars for high-speed machining of a 
difficult bearing part for 20 years. 

But when Pittsburgh Steel Com- 
pany showed how low-carbon steel 
tubes could provide the machining 
and case-hardening properties re- 
quired, this big-name manufacturer 
switched to Pittsburgh seamless me- 
chanical tubing. 


These were the clinchers: 


More pieces per day 
Longer tool life 

Less machining and scrap 
Lower cost material 


The part involved was the inner- 


ring of a clutch throw-out bearing— | 


a heavy production item at this cus- 
tomer’s biggest plant since 1937. 
The bearing is the part that takes 
the abuse from the spinning clutch 
pressure-plate when you step on the 
clutch pedal. 

To produce the inner-ring from 
low carbon steel, the customer de- 
manded seamless tubing that was: 


Highly machinable and uni- 
form—for charging into a battery 
of 8-spindle automatic screw ma- 
chines which subject each piece to 
16 cutting operations. 


Exceptionally hardenable and 
fine grained—for heat-treating to 
the hardness demanded of bearing 
steel and for finishing to ultra-close 
tolerance and super-fine surface. 

The customer specified the grade 
of steel he needed to obtain these 
properties—AISI C-1024—then 
asked Pittsburgh Steel’s sales engi- 
neers to produce it in seamless me- 
chanical tubing. 

The bearing maker’s automatic 
machines produce 6,000 to 6,500 
bearing inner-rings a day, testing 
the tubing’s machinability with cut- 
ting tolerances as little as .003 inch 

Its hardening properties are 





proven in a 21-hour carburizing- 
hardening-temper cycle. 

Structural characteristics meet 
the test in an integrated finishing- 
assembly operation that includes 
grinding and honing, and two 100 
percent test operations. 

The bearing maker’s superintend- 
ent of primary operations sums up 
the advantages of Pittsburgh Steel’s 
mechanical tubing this way: 

“We get more pieces during a 
day’s operation. And we don’t have 
as many chips to pull. 

“‘We can use a boring tool and 
this stays in service longer than the 
drill needed for bar stock. Other 
tools used for ID cuts also stay in 
longer. So there we have lower tool 
costs. 

“Finally, we are using a less ex- 
pensive steel and gaining cycle speed. 
Since the inside drill speed is the 
controlling factor on cycle speed for 
bar stock, the elimination of this 
operation and the substitution of a 
boring tool permits cycle speeds of 
25 seconds for tubing compared with 
28 seconds for alloy bar stock or a 
little over 10 percent reduction.” 

This customer’s experience with 
Pittsburgh Steel’s seamless tubing — 
the advantages, the quality, the re- 
sults-—is typical of Pittsburgh Steel’s 


5 


y 


t 


pf 


o.¢ 


. 


Initial assembly—one of two 100 percent testing operations—is where seamless 


shows its merits in finished bearing. 


ability to supply tubular products 
for special applications and of its 
ability to help customers obtain 
more profitable production. 

These same benefits can be tai- 


lored to the needs of your operation 
requiring seamless mechanical tub- 
ing or any of the other tubular prod- 
ucts made by the skilled tubemakers 
at Pittsburgh Steel Company 








Pittsburgh Seamless Distributors 


Boker Stee! & Tube Company 
Los Angeles, California 

Chicago Tube & Iron Company 
Chicago, Illinois 

Cleveland Tool & Supply Co. 
Cleveland, Ohio 

Drummond, McCall & Co., Ltd 
Montreal, Quebec, Canada 


Edgcomb Steel Company 


Earle M. Jorgensen Co. 
Perry Kilsby, Inc 
Los Angeles, California 
Mapes & Sprow! Stee! Co 
Union, New Jersey 
Metal Goods Corporation 
St. Louis, Missouri 


Miller Steel Company, Inc. 


Hillside, New Jersey 


C. A. Russell, Inc. 
Houston, Texas 

Ryerson, Joseph T. & Son, lr 
Chicago, Iilinois 

Solar Steel Corporation 
Cleveland, Ohio 

Stee! Sales Corporatior, 
Chicago, Illinois 

Tubular Sales 





Philadelphia, Pennsylvania 


, Gilmore Steel & Supply Co. 
‘he ’ San Francisco, California 
“ea *, 
eu 

SS ey 


A. B. Murray Co., Inc Detroit, Michigan 


Elizabeth, New Jersey Ward Steel Service Company 


Dayton, Ohio 


Pittsburgh Steel Company 


% . ; Grant Building + Pittsburgh 30, Pa. 
ot 
a DISTRICT SALES OFFICES 
Atlanta Cleveland 
Dayton 


aS 
Los Angeles Pittsburgh 
New York Tulsa 
Philadelphia Warren, Ohio 


Detroit 


Tubing proves its machinability 
here where it takes 16 boring, reaming, 
grooving, recessing and burnishing cuts. 


Chicago Houston 
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MORE POWER.... 


GREATER EFFICIENCY... 
Tiles ia ee) Aad venne) + 


BALDOR 


Streamcooled 


MOTORS 


For general use or for specific ap- 
plications demanding the most 
exacting requrements, the Baltric 
line of motors more than fills the 
bill. One reason is the ‘“‘Monocast’’ Stator shown above. 


Steel laminations in an aluminum alloy casting form a stator 
frame of greater stability ... greater rigidity. This permits 
the use of a new and better slot design. The result is uniform 
magnetic flux distribution throughout the motor—gives more 
power, greater efficiency, higher power factor and quieter 
operation. 


If you’re interested in getting top efficiency from your equip- 


ment while holding costs to a minimum, investigate the 
Baltric line of motors—without obligation! Just write... 


ELECTRIC COMPAN Y 
4357 Duncan Avenue : St. Lovis 10, Missouri 


Over 500 Authorized Sales & Service Distributors in U.S.A 


District Offices: Atlanta « Chicago « Cleveland « Dallas « Dayton « Des Moines « Detroit + Litchfield, Conn 
Los Angeles « Milwaukee « Minneapolis « New Orleans « New York « Kansas City, Mo 
Oakland « Philadelphia « Portland, Ore. « Syracuse 
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W heatstone_ bridge Constant voltag 
ipplicd across opposit« wners of brids 
so that change in angular displacement of 
transducer input shaft changes resistance 
f gages and produce hang 

Chang in itput 


md have internal stops to prevent over 
load dampage. Electronics & Instrumenta 
tion Div, Baldwin-Lima-Hamilton Corp 


42 Fourth Ave, Waltham 54, Mass. 
Circle 321 on Reader Service Card 


Vane axial blower... 


, . 
} n > Vv Cc, Ol 


lon d 
n il motor is used. Globe Industries 
Inc, 1784 Stanley Ave, Dayton 4, Ohio. 
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Synthetic rubber-base adhesive 

ments highly plasticized vinyls to many 

materials that resist oil, gasoline 

eat and iid, and migration of 

adjacent mate 

Particularly for bonding 

to metals, woods, cloth and leather 

nporous surfaces are bonded by allow 

omplete dry-out of adhesive, followed 

activation of adhesive Amber-col 

resistant adhesive has medium 

p viscosity. Available in 1 qt and 1-, 

ind 55-gal containers. Schwartz Chem- 

ical Co Inc, 50-01 Second St, Long Island 
City 1, NY. 


Circle 323 on Reader Service Card 


Hydraulic gearpumps .. . 
permit pressure from outlet port to be 
diverted behind rear bearings to reduce 
learance between bearing faces and gea 
optimum volumetric efficiency 


and pressur Pump use 
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Technical-ities 
By Fred E. Graves 


Fastening of 
gasketed joints 


The right fastener for a “flex- 
ible” joint rests on type of 
gasket material and its com- 
pressibility. Total preload on 
all the fasteners in the connec- 
tion must be enough only to 
compress the gasket and pro- 
vide sufficient additional clamp- 
ing force to withstand the 
hydrostatic test pressure. More 
than this brings on a good 
chance of leakage, through 
“bowing” of the clamping plate. 


Exaggerated sketch showing how too 
much torque tends to distort clamp- 
ing plate and leads to leakage 


HYPOTHETICAL CASE 
Suppose a joint is tightened 
with Grade 5 Hex Screws to 
their yield strength, and leak- 
age develops. By going to alloy 
screws and tightening still 
further you would still get 
leakage. But Grade 2 Hex 
Screws, all torqued evenly, 
would no doubt solve it. 


ACTUAL CASE 
The fasteners on one product’s 
flange had to withstand a 4000 
pound hydrostatic pressure 
But the hard asbestos gasket 
used took a bolt load of 28,000 
pounds for sufficient compres- 
sion to seal. By substituting a 
rubber and fibre gasket in this 
case, bolt load could be reduced. 
So could bolt size, thereby sav- 
ing 73% on fasteners. 
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Using Hex Screws in 
tapped holes saves money 


In the cast “coupon” shown above, 
the hex screws were torqued tight 
and removed 50 times—then torqued 
to failure. Note in the cutaway that 
the casting’s threads are still per- 
fect with no sign of stripping. It 
was the screws which broke—a clear 
demonstration that castings fas- 
tened with hex screws will suffer 
no thread damage during repeated 
disassemblies. 


TWOFOLD BENEFIT 
When there are no space clearance 
problems or other special require- 
ments, using studs of l-inch diam- 
eter or smaller often penalizes the 
user. First, in direct costs, since the 
more economical hex head screws 
will do the job to specification. And 
second, in production costs, since 
studs require that tapped holes have 
an interference thread fit, which 
in turn results in slow, “selective” 
assembly to determine properly 


mated threads. Hex need 
only a clearance fit, assemble faster. 


screws 


ACTUAL EXAMPLE 
In one of his surveys of fastenings 
used by one company, the RB&W 
engineer pointed out that over 250 
stud fastenings were being used in 
a large refrigeration unit. The same 
number of hex screws, costing $8.45, 
saved $22 over the studs and nuts. 
Annually, the total would be $7,800 
on the production run of this unit. 

Not to be overlooked either was 
the tangible saving on the less crit- 
ical tapping job required. 

RB&W offers its help on your 
specific fastener problems, or an 
overall survey of your fastener 
usage. Contact Russell, Burdsall & 
Ward Bolt and Nut Company, Port 
Chester, N. Y. 

Piants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock 
Falls, Ill.; Los Angeles, Calif. Additional sales of- 


fices at: Ardmore (Phila.), Pa.; Pittsburgh; Detroit; 
Chicago; Dallas; San Francisco 
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CRONAFLEX: best engineering films you can use 





CRONAFLEX: Photographic versatility 
CRONAFLEX plus photography plus 
drafting equals the best combination 

for photo-drafting techniques. 


CRONAFLEX: Durability of CRONAR® base 


CRONAFLEX copies are free of kinks 
and tears. Its rugged and flexible base 
adds years of life to your drawings. 


CRONAFLEX: Superb drafting surface 





Better Things for Better Living 


80 


Matted on both sides, CRONAFLEX accepts 
pencil and ink, erases easily 
without ghosting or affecting the surface. 


CRONAFLEX Engineering Reproduction Films are now being used to make out- 

standing reproductions of engineering drawings in shops everywhere. Shown 

here are three major reasons that help explain its success. There are more. 

ALL CRONAFLEX films are on rugged CRONAR* polyester base. This means 

they are dimensionally stable ...so stable that many companies use them for 

exacting template work. CRONAFLEX intermediates provide faster print-through 

speeds and better resolution of detail because of the optical clarity of the base. 

CronaFLex films are now available in four types: (1) Direct Positive 

Meus anor Film; (2) Contact Film; (3) Projection Film; (4) Cronariex Drafting Films. 
It’s the most complete versatile line of engineering reproduction films you can 
use. For more information, contact your Du Pont Technical Representative, or 
write: E. I. du Pont de Nemours & Co. (Inc.), Photo Products Department, 
Wilmington 98, Delaware. In Canada: Du Pont of Canada Limited, Toronto. 


... through Chemistry 


* Du Pont’s trademark for its polyester photographic film base, 
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ACTUAL TESTS PROVE: 


vew STOPMASTER BRAKE 


the most advanced brake 
design in 30 years! 


Over three years of thorough and 
demanding road tests have proven the 
superiority of the new Rockwell-Standard 
Stopmaster Brake. Of its many 

new improvements the Stopmaster 
incorporates these major advantages to 
meet the modern trucking industry’s 
demand for a more efficient, 

more dependable brake. 


New Stopmaster 

actuation principal 

results in higher braking 
efficiency with less input. 

In dual actuation design 

both shoes do an equal 

amount of work over the 

entire lining surface. 

This balanced shoe action assures 
more dependable service; faster, 
surer stops; less maintenance. 


New Stopmaster 15” diameter 
permits increased air circulation 
between brake drum and wheel rim. 
This results in cooler operating 
temperatures . .. less heat fade, 
longer lining life, longer drum 
life. Smaller diameter 

means less weight. 


The Stopmaster 15” Brake is 

available with either air or hydraulic 

actuation also up to 30” diameter, with 

hydraulic actuation for heavy-duty, off-highway vehicles. 


Ypither -homily.. ROCKWELL-STANDARD R 


CORPORATION 


yaN~tabe-leleit- mn @lalle 
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tin-aluminum bearings of 
d in heaviest duty industrial 
ble-lip shaft seal, hardened and ground 
shafts, and high-tensile 
Wide variety of port 


gears and 

um bodies 
ng, mounting and drive arrangements are 
ffered. Five series of pumps, with 
displacement variations in each 
ivailable with side or end porting ot n 
standard SAI 
inting flanges and drive shafts. Capac 


range from to 14 


bination f these, with 


gpm at 20 
rpm and 2000 psi Proof tests are r 
ported to have been carried out at load 
it least 25% higher than ratings. Wooster 
Div, Borg-Warner Corp, 200 S Michigan 
Ave, Chicago 4. 

Circle 324 on Reader Service Card 


Potted limit switches . . . 


rt d, and conduit entrances 


n sealed with epoxy resin. Al 

n and heavy-duty limit 
in be furnished in the new design. I 
No. 14 ires, 5 ft long, are standar 
Square D Co, 4041 N Richard St, Mil 
waukee 12 


Circle 325 on Reader Service Card 


Remote-pressure indicator .. . 
operates with pressure transducers having 
10 strain-gage bridge with sensitivity of 
nilliv output per v excitation. Indicator 
vide application in measurement of 
d and gaseous pressures, thrust, torg 
milar phenomena where indication 
ntrol of measured for is Tequul d 
d from transduce Model 
ge-regulated power 
r furnishing 60 Cps ex itation to n 
tage level of bridge output to d 
ment and self-contained power sup 
tor transistor 


amplifier. Operates at 


line voltages from 105 t 
and at temperatures from 32 to 110 F 
Dials can be calibrated to any standard 
pressure range up to 10,000 psi. System 
of full scale or 
length is in. with 100 


125 v, 60 cps, 


accuracy is said to be 
better. Scale 
divisions. Price, without cable or con 
nectors, $55 Taber Instrument Corp, 
N Tonawanda, NY. 


Circle 326 on Reader Service Card 


Single-flapper checkvalves . . . 


ire lightweight units for low air-p1 
ipplication Typical 1.5-in. valve with 
iluminum ody veighs 3 Ib Sin 


iit airflow in on 


opening when ait 

rnal leakage is said t 

min at 10¢ psi, 300 I 

ral sizes with flanges t 

most applications. Operates in > 

300 F. Barber-Colman Co, Dept PE, 
Rockford, Ill. 
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Shutoff valve .. . 
for control of flui 
rotary-shear seal p 

ited by mo 

pneumati 

from zero to | gpm 
Offers 


psi max at full flow 


300 psi 


ind zero leakage. Ports are said to meet 
AND 10050-16 specification. Vinson En 
gineering & Sales Co, 8044 Woodley Ave, 
Van Nuys, Calif. 
Circle 328 on Reader Service Card 


Midget air, hydraulic cylinders 
ffer dynamic packings, two on piston and 
one on rod gland. High-pressure end-cover 
seals are Buna-N O-rings. Aluminum pis 
tons provide l-in. bearing length against 
Piston rods are stainless steel, 
fs in.-24. Num 
Available in 3-, 


Lengths are in l-in 


tube walls 
& in. dia and are threaded 
ber 10 tie-rods are used 
l- and 1#-in. bores 


increments. In two series: for 200 psi air 


and 750 psi oil, and for 2000 psi oil. 
] ] 


Operate continuously at 40 to 180 F; 
intermittently to 200 F. 
mounting styles are offered 
Equipment, 19560 Center 
Cleveland 16, 

Circle 329 on Reader Serv'ce Card 


Ten heavy-duty 
Control Line 
Ridge Rd, 


Fan with filter box... 
that is matched to pressure-building 


ty of fan provides 75 cfm filtered ait 


¢ } 


in filter, a drop of 25% from 


free-delivery rating of fan without 
Filter box locks in place between 

frame and venturi fan adding slightly less 

to over-all depth. Mounting 

wre standard component 

nd or inner station for filter fan 

Filter is permanent and washable and i 

iid to provide 80 to 85% dust arrest 


Rotron Mfg Co, Woodstock, NY 
Circle 330 on Reader Service Card 


e\_ 


Cushioned-pillow block 
bearings... 


for applications requiring nose and vibra 
tion suppression ar¢ available in shaft 


5 
sizes from ? to 14 in 


Series supplement 
maller units introduced previously. New 
ind larger series is also self-aligning and 
has large oil reservoir. Cushion, which 
ncircles bearingball unit and insulates it 
from mounting, is made of 50-durometet 
neoprene. Triangle Mfg Co, Oshkosh, 


Wis. 
Circle 331 on Reader Service Card 


5-amp power transistors . . . 

have 2:1 beta spreads. Intended for in 
dustrial switching-control and amplifier ap 
plications from dc through audio-frequency 
range. Collector-base breakdown voltages 


continued on page 87 
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Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABSCC 


DENISON 
dnrOllica 


With wide-range capability— 
DENISON hydraulic equipment 


for missile Ground Support packs peak... 


DEMANDS for reliability and response in hydraulic Ground 
Support Equipment are constantly increasing. Denison 
hydraulic equipment—pumps, motors, valves, controls—is 
ideally suited for today’s expanding and exacting demands 

Engineered to advanced design standards, the entire Denison 
line offers features essential to efficient GSE fluid systems. 

Key Denison equipment advantages are —compactness 
light weight ... reliability ...low maintenance . .. extended life 
adaptability ... precision manufacture ... rapid response... and 
infinite regulation. These are only some of the benefits which 
can make your GSE fluid systems more efficient and less costly 

Ask your Denison Hydraulics Specialist—located in principal 
cities—to demonstrate how this equipment (with capacities 
from 3 to 120 gpm and pressures to 5000 psi) fits your par- 
ticular hydraulic GSE requirements. 

Write for your copy of Bulletin 220, detailing specifications 
for Denison’s complete line. 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1194 Dublin Road «¢ Columbus 16, Ohio 


HYDRAULIC POWER 
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ASME CONFERENCE 





New York Coliseum, May 23 to 26, 1960 





Ideas to spark your thinking. Applications to help 
you create superior products. Knowledge, for better 
accomplishment. 400 of the nation’s most imagina- 
tive materials and components manufacturers 
gathered under one roof to give a plus to your design 
and development planning. Exhibits are staffed with 
engineers. Compare first-hand— test ——come away 
with hundreds of new ideas that can influence your 
product engineering for years ahead. You owe it to 
yourself to attend. 


wea excuance: The Design 
Engineering Conference 
sponsored by the Machine 
Design Division, Amer- 
ican Society of Mechanical 
Engineers 

The must conference of 
the year for everyone in- 


volved in product design, | 
research and development. | 


For information, write to Clapp & Poliak, inc., Show Management, 341 Madison Avenue, New York 17, New York. 
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“e Netiate™: 
"PRICES 


hp 


Buy from America’s biggest selection of 
widths, weights, materials, styles, solid 
colors and patterns 


STANDARD PRICES 


all at low 


No matter what product you make that 
requires webbing, we'll wager we have 
the exact width, weight, style and color 
you require. And . we can probably 
sell it from our STANDARD price list, 
too... not a SPECIAL price list, as 
happens with most manufacturers. We 
are America’s oldest manufacturer of 
webbings. Huge line includes rayon, 
nylon, dacron, dynel, cotton, jute, 
combed peeler mercerized and high 
tensile webbings. Let us send you 
the facts! 


Send for LITERATURE, 
SAMPLES, and PRICES 


If possible, send us sample to 
match. Send for Free Folder 


SNTL 1 


La 


BUFFALO WEAVING AND 
BELTING CO., INC 
BUFFALO 7, NEW YORK 


206 CHANDLER STREET 


ture a mplete line f WOVEN COTTO? 


CONVEYOR BELTING and PURE SHEET RUBBER 
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MOLDING 
for the Furniture Industry 


Not only does Patent offer custom plastic 
molded legs for sofas, chairs, tables, has- 
socks, television sets, etc but service 
to many other industries as well. Com- 
plete facilities for compression, injection 
and plunger type molding provide un 
limited product design. Send your in 
quiry today! 


Lusi MOLDING DIVISION OF ) 


Patent 40 


KNOXVILLE, TENNESSEE PHONE 2-9621 of TENN. Inc. 
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CLAMP WIRE BUNDLES IN SECONDS' 


push keeper down snugly, and this 
light-weight clamp is securely locked to withstand loadings greater 
than 50 G’s! A Cab-L-Tite* clamp securing 58,000 mils weighs only 
0.016 oz.: 8,570,000 mils, 0.832 oz. Proved in aircraft and missiles, 
Cab-L-Tite* is made of tough DuPont zytel, which meets MIL-P 
17091. Removable in seconds for rerouting wires. Write for free 


Just place wire bundle inside “UY 
} 


literature. Manufacturer of Bund-L-Tite straps. 


DAKOTA sscsrsvc, ane 


4315 Sepulveda Bivd., Culver City, California *Trade Mark 
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continued 


from 40 to 120 v, and measured current 


rains from 20 to 15 


allow operation of 


: 
transistors as switches at power levels up 


) W lransistors, in medium- and 
germanium PNP, 

transistors with )] 

ommon 1S¢ Packaged in 


tically sealed, industry-standard pack 


rine 

Designed to meet mechanical and 

vironmental requirements of MIL-S 

OEM prices range from $1.65 t 

5 ) in quantities of 100 t 9 
Motorola Inc, 

Div, 5005 I 


Ariz. 


Semiconductor Products 


McDowell Rd, Phoenix, 


Circle 332 on Reader Service Card 


Miniature digital readout .. . 
an now display words and color in add 
to digits ] 


Characters are # in 


n rear-projection prin iple 
ondensing lens has 12 individual 


positions or lenses, on which are printed 
the desired digit, word or message in the 
hosen color. When lamp at rear of unit 
lighted, it projects corresponding digit 

olor on condensing lens through pro 
jection lens onto viewing screen at front 
of unit 


miniature lamps, either No. 3 


Light source comes from sub 


33 Voltage is from 6 to 28 v. Dimen 
Weighs 
34 oz. Available from stock in single units 
Priced at $35 each. Indus 
trial Electronic Engineers Inc, 5528 
Vineland Ave, N Hollywood, Calif. 
Circle 333 on Reader Service Card 


s of unit are 34 x 1 x 1 in 


, 
or assemblies 


Air-operated 

lubricating system . . 

for single- or multiple-point spraying of 
liquids from any angle will atomize li 
quids with viscosity of up to 1000 SSU at 
100 F. Reservoir assembly can be placed 
n any convenient spot; nozzle is located 
lose to point of application. Tank ca 


pacity ranges from 2 to 5 gal. Liquid 
forced into spray valve is evaporated as it 
leaves internal spray nozzle because of 


high-velocity airstream surrounding it 
Refrigeration effect takes place and cool 
spray can be used for lubricating and cool 
ing of cutting tools or for oil lubrication 


ontinued on page 90 
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Maxitorg 


STANDARD 


ile AM 


single and double clutches 


or brakes 


DESIGN PRINCIPLES OF THE 3 BASIC TYPES 


The Maxitorq Clutch is completely assembled on the clutch body and 
shipped ready to slip onto a shaft. Separator springs ... an outstanding 
feature ... assure the advantages of truly floating discs. Used between 
each poir of inner discs, they spread them endways with an accordian 
action so that light can be seen between all discs when the clutch is in 
neutral. The floating disc feature makes certain that there’s no drag... 
no abrasion... and consequently no heat when the clutch is in neutral. 

A locking plate on the disc end of each clutch (two on the double types) 
locks all discs against tension developed by the separator springs. Manual 
adjustment is made by raising the lock spring, then turning the adjusting 
ring to give the desired shifting pressure. 

Note that assembly adjustment and take-apart are all manual...no 
tools required. 

Standard Maxitorq Clutches are available in single and double types, 
wet or dry ... also in pulley and cut-off coupling types. Capacities to 15 
h.p. at 100 r.p.m. Write Dept. PE for bulletin today. 


Lue alle 
MAXITORQ 


1CJ60 
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(Advertisement ) 


This new method of insulating 
electrical components utilizes thermoplastic sheet 


It hasn’t been called “Skinsulation” 
yet but it well might. It’s a new method 
of insulating electrical components by 
the use of epoxy resins and a skin of 
thermoplastic sheet. The idea was intro- 
duced by Minnesota Mining and Manu- 
facturing Company and its advantages 
are so obvious that it is bound to find a 
great many applications. It has been 
demonstrated on various types of 
components using “‘Scotch-cast’”’ Brand 
Resin and Campco thermoplastic sheet. 

The above photograph shows how 
Campco thermoplastic sheet was vacu- 
um-formed around the component. This 
becomes the mold form, eliminating the 
steel mold. An opening is made at the 
top through which lead wires may be 
brought out. Cardboard or tape is used 
to hold the wires in position. 

Through this same opening, the resin 
is poured in until the mold form is com- 
pletely full. The resin reaches the most 
remote area insuring complete coverage. 
The part is then ready for curing. 

Simple, isn’t it? It’s efficient, too, for 
any number of articles of varying shapes 
and sizes can be skin-wrapped simulta- 
neously. The size of the vacuum-forming 
machine is the only limiting factor, while 
with the present method production is 


limited to the number of molds that can 
be used on a production cycle. 

Dollarwise, there are worthwhile sav- 
ings in labor and material. Where steel 
molds are now being used, increased 
production can easily be realized by 
making a number of vacuum molds from 
the master molds. 

And here’s another important advan- 
tage. Since by the new system produc- 
tion is not limited by the number of 
molds, presently used curing cycles may 
be completely changed. For example, in 
order to obtain three or four cycles per 
eight hour shift by the old method, 
resins must cure at 150° F. While, by 
the new system, a whole day’s produc 
tion can be cured overnight at a slower 
rate with the use of room curing or 
slower heat resins. 

If you would like technical assistance 
or further information regarding this 
system, write Campco Division of Chi 
cago Molded Products Corporation 


Garage doors decorated 
with Campco Butyrate 


As a rule, a garage door is a rather 
dull and uninteresting piece of architec- 
ture. But Taylor Garage Doors, Inc., of 
Detroit have done something about it. 
Now their single and double garage 
doors can be decorated with numerous 
combinations of attractive trim in the 
form of shutters, windows, escutcheons, 
etc. Sold in kits for “do-it-yourself” ap- 
plication, the homeowner is provided 


with the means of relief from the bare, 
flat planes of typical garage doors. They 
can be painted to match or complement 
the color of the door, require less re- 
painting, and will not rot or corrode. 
They are vacuum-formed by Taylor 
from Campco B-120 white opaque Buty- 
rate, selected for its uniform thickness 
and consistent quality of whiteness. 
Taylor finds that vacuum forming of 
Campco sheet affords an economical 
means of varying the designs without in- 
curring the expense of carvings or metal 
stampings and finishing operations. 


Received Your Campco Personal File ? ‘rnis data-packed reference 


file on thermo-plastic sheet and film is yours on request—just send name and address 
on Company letterhead to Campco, 2717-C Normandy Ave., Chicago 35, Illinois. 


CAMPCO Sheet and Film, a Division of Chicago Molded Products Corp. 
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Look at this cut-away of a forged 

lines of the metal fibers that give gr 

scientifically proportioned for maxi na e the controlled forged fillet 
under the screw head. These are features no other socigt cap screw can match. 


You won't see other features just as important to r production line: special analysis 
alloy steel heat-treated to 39-42 Rockwell ‘‘C’’ gfrdness... threads formed to Unified 
Class 3A fit...a new and different forging method that produces the toughest socket 
screws made ...an atmospherically controlled hardening process. And behind all these 
features, the now famous SAME-DAY SERVICE on all standard catalog items! 


Look for the difference in H-K socket screws. . . see the difference at your production line! 


SOCKET SCREWS 


SOLD ONLY THROUGH AUTHORIZED HOLO-KROME DISTRIBUTORS 
THE HOLO-KROME SCREW CORPORATION © HARTFORD 10, CONN. 
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The Inter-Office Memo 
Some of the finest examples of modern English 

literature is torn up and 

vy by our nation’s businessmen. It’s a great 


onsigned to the round 
file dail 
vaste of national talent. I'm ret 
to the Inter Office Memo 


The IOM has a fleeting life but nowhere will 


tring, Of Course, 


you find humor so keen, imvective so terse or 
utting. An anthology of those suc 
inct gems, I’m certain, would make a best seller 
And in the interest of the Society for the Preset 
vation of IOM’s we intend to publish a few in 
these columns from time to time 


ircasm $0 


A Word About Harrison 


If you are still with me, let me 
for Harrison Mfg. Company 
vith the business of the Society for the P of 
LOM’s 
ee Phan } wa three 
vhich we're justly proud. There a iree con 
Mini-Seal, AN Boss Seal and the 
1 wide variety 


get in a word 


before we go on 


We make a metal-to-metal static seal of 


iftions 
ill of which come in 
35-inches we 
That's 
the 


s from 4 inch to the giant 
lassified project 
’ ow 


vondering 


e recently for a 
in ase you 


‘ ] 
nn what we d 


The Cure Date Problem 

Here's a me ) from 
one of our field men 
which i 





lustrates the point 
that salesmen coul 
authors And 
bosses Ww | 
don’t do 
former night well 
| look for work as the lat- 


' 





te 
Dear Boss: 


Harold and | visited a large valve manufacturer 


the other day. During the course of our discus 


found out that they were using our seals 
vecause they had a temperature or pressure 


but because they wanted to store their 


m we 


not } 


inits for periods of time exceeding the “cure 
lat lif 
Ale i 


of organic seals 





Se 


his was something we had pointed out to our 
istomers before but here was a real live example. 
They mentioned that the cost of tearing down 
the hydraulic system, replacing ancient seal and 
rebuilding the system was far more expensive than 
the difference in cost be 
wee yber and metal | G3 
‘ mg rubber and metal eines > | 
You know, they are right 
and unless mechanics | FH 
strike for lower wages | 
perish the thought) this | i 7 
verhaul expense will be- 
ome greater, not lesser ro) pea 
Incidentally, I also talked to another customer 
and he mentioned that one of our seals for AND 
10050 Ports, had started leaking after about 40 
re-uses. (We recommend no more than 15 re 
uses.) They looked at the installation and de 
ided that the fitting had been damaged and 
replaced it, leaving the original seal installed 
Unless this practice is discontinued the K-Seal 
business will be slow this year. Boss, I am afraid 
that the word will get out and the only way we 
in keep sales up is for you to find more people 
need our seal 
Sincerely, Joe 
PS: You might help our salesmen out by 
writing for Brochures on the —_ 


Harrison line, including our new Bolt- 
Head K-Seal! 


HARRISON MFG. CO. 
739 N. Lake Street, Burbank, California 
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ontinued 


of gear m hain 


ach 


needle valve to control airflow, another to 


or high-temperature 


spray valve is equipped with on 
Spray valves produc 
round spray pattern. Oil-Rite Corp, 2382 
Waldo Blvd, Manitowoc, Wis. 


Circle 334 on Reader Service Card 


control oil flow 


Spline-coupled wafer pump 
motor... 

mounts directly to top 
flang¢ 
Over-all mounting 


of reservoir wit 


ind pump suspended inside tank 


irea requirements 
reduced about 50%. Can be 
Avail 


e in ratings from 4 through 10 hp con 


said to be 
used with all standard make pumps 
al 
plete with spline coupling, which connect 
motor shaft directly to pump. Reuland 
Electric Co, Alhambra, Calif. 


Circle 335 on Reader Service Card 


High-pressure hydraulic filters 
with capacities of 3.5 and 10 gpm ar 
nominally rated at | Filter 
elements are made from pleated, resin 


impregnated cellulose fiber sheet. Both 


microns 


assemblies have pressure drop of 30 psi a 
using MIL-H-560¢ 
Rated for tempera 


respective flow rates 
fluid at 100 + 10 I 


tures from 65 to 275 I Heads and 


bowls are machined from aluminum bar 


stock. Rated operating pressure for both 
assemblies is 3000 psi with rated impulse 
burst pressure of 7500 ps The 10-gpn 
unit weighs 1.3 Ib and has ) 

porting; 3.5-gpm unit weighs lb 

has AND 10050-6 
filter 


alcohol, alt, 


porting. Can also 


used to aviation gasoline, water, 
gaseous lubrication 
oils and other related fuels. Bendix Filter 
Div, Bendix Aviation Corp, 434 W 12 
Mile Rd, Madison Heights, Mich. 


Circle 336 on Reader Service Card 


oxygen, 


Self-contained loading reactor 
is applicable to inductive load testing in 
lab, reseaich and development applications 
Provides inductive load that can be made 
adjustable by using in 
variable transformer 

testing apparatus at various lagging power 


conjunction with 
Used primarily for 


} 


ors. Rated for 120 v, 60 cps; 2 
inductive reactance, 
4 ohm. Unit con 

ts of gapped, strip- wound sihhcon-steel 
toroid 
in epoxy compound 


amp it 
v continuous duty 
) ohm; dc resistance 
wire-wound and embedded 
Entire 


phenolic case 


core, 
assembly 1s 


enclosed in Dimension 


we 6 x 28 x 53 in Price, $35 each 
Available from stock Superior Electric 
Co, Dept LR2, Bristol, Conn. 


Circle 337 on Reader Service Card 


Automatic voltage regulator . .. 


an also be used to obtain continuously 


variable voltage from 0 to 130 v ac. Pn 


marily for industrial and laboratory us¢ 


vherever constant voltage is required from 


varving voltage power lines. High relia 


” P oy 


lity, over frequen ies of ) 
1id to be achieved bv eliminati 
stors, vacuum tubes and 
Unit consists of 
tem that automaticalls 


vusly adjustable autotransformer 


ible in cabinet or rack-mounted model 
Weighs 30 lb. Tel-Instrument Electronics 
Corp, 728 Garden St, Carlstadt, NJ. 


Circle 338 on Reader Service Card 


Impact tester... 
determines shock sensitivity levels and ma 
terial 


compatibility Drop-weight test 


with sample cup assemblies makes possible 
letermination of shock sensitivity of solids 
, | , . 1 
in liquids or gases, of liquids in other 
liquids and gases, or the relationship b 
tween contamination and sensitivity. Ma 
hine is compact and weighs about 12 
tand beside machin 


With stand 


test to 606 


lb Operator in 


vhile testing is in progres 
rd plummets, machine can 


ft-lb per sq in. Requires no explosion 
proof chamber 
per hour. Test results are said to be repro 
ducible. Thiokol Chemical Corp, Reac- 
tion Motors Div, Denville, NJ. 


Circle 339 on Reader Service Card 


Produces up to 4 drops 
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The BEST Solution to Difficult 
Speed Control Problems— 


LIQUID-COOLED EDDY-CURRENT 
COUPLINGS and DRIVES 


Dynamatic Liquid-Cooled Couplings provide in- 
finitely adjustable speeds for nearly every appli- 
cation from 3 to 75 HP. Note the absence of slip 
rings, brushes, and commutators. Heavy-duty types 
with capacities up to 5,000 HP are also available. 


“*Dynaspede"’ Drives are Dynamatic 
Liquid-Cooled, Stationary-Field Eddy-Cur- 
rent Couplings mounted integrally with 
standard, D-flange, squirrel cage motors. 
Available in capacities from 3 to 75 HP. 


J 

Here's Why— 

Dynamatic Liquid-Cooled Couplings and Drives provide infinitely adjust- 
able speed from a constant speed source—or constant speed from a variable 
speed source. They operate on standard alternating current. Rotary power 
is transmitted through the coupling by an electromagnetic reaction between 
the driving and driven members of the unit—there is no mechanical contact 
of rotating members to cause wear and require adjustment or replacement. 


A wide range of standard and special control features may be obtained 
from a remotely-mounted electronic control system. Infinite speed adjust- 
ment, constant speed control, on-off clutch control, torque limit, accelera- 
tion control, inching, and threading are a few of the many functions avail- 
able. The addition of an eddy-current brake to standard couplings or drives 
provides smooth, cushioned stops and controlled deceleration. 
Liquid-Cooled Dynamatic Couplings and Drives deliver more horsepower 
than other types of the same physical size, thus conserving space in a busy 
machine area. Efficient heat dissipation permits continued operation at 
low speeds, or stall with full load. 

Completely enclosed, Dynamatic liquid-cooled units are protected from 
dust, dirt, and other atmospheric impurities, Dynamatic design involves no 
brushes or slip rings; there is no possibility of arcing. With simple modifi- 
cation these units can be made explosion-resistant for hazardous applications. 


Send for Our New Illustrated Bulletin. 


Infinitely Adjustable Speeds 
from AC Power 


«x 
Full-Torque Starts 
«x 
Wide Range of Control Functions 


*« 


No Slip Rings, Brushes 
or Commutators 


«x 
Completely Enclosed Design 
- 


Low-Cost Maintenance 


© 





DYNAMATIC DIVISION 
MANUFACTURING COMPANY 


3307 FOURTEENTH AVENUE . 





t 4° ON 
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Mathematics for Engineers 


W N ROSE. John F Rider Publishers Inc, 116 
W 14th St, NYC, 6 x 9, 527 pp (Vol 1); 403 pp 
Vol 2). $6.60 each. 


The design engineer's need for 
mathematics is a practical one. He is 
not awed by the beauty of an elegant 
proof or captivated by tools that have 
no immediate applications to his work. 
For the most part, his reading in 
mathematical subjects is confined to 
review of once-learned techniques and 
study of newer, more advanced disci 
plines not discussed in the textbooks 
on his library shelf. 

These two volumes will therefore 
not be of much use to the average en- 
gineer. They are neither a readable and 
condensed review, nor an up-to-date 
treatment of the more powerful, but 
infrequently used mathematical tools 
The professional designer has out- 
grown algebra and trigonometry (the 
chief subject of Vol 1). Calculus and 
differential equations (Vol 2) are ei- 
ther used often enough to remember 

or if forgotten, the designer would 
need only an occasional refresher, not 
an A to Z treatment. This he can get 
from a table of integrals, his college 
text or a handbook. The two volumes 
give a detailed account of the lower 
level math every engineer has studied 
Only exceptions to this are short chap- 
ters on harmonic analysis, construction 
of alignment charts, solution of 
spherical triangles, mathematical prob- 
ibility. 

Both volumes were originally pub- 
lished before 1920, this being the 9th 
edition of Vol 1 and the 5th edition 
of Vol 2. The author's preface indi- 
cates that some changes and additions 
have been made since the first print- 
ing, but the scope and method of 
presentation suggest that such revi- 
sions were probably minor. Further, 
the author is British (late head of the 
mathematics department at the Bor- 
ough Poiytechnic Institute in London) 
and the books were printed in England 
despite the imprint of an American 
publisher on their jackets. This cre- 
ites some distraction for those unac- 
customed to England’s spelling and 
typography. The reader is obliged, for 
example, to overlook such Anglicisms 
as “draughtsman’’, “kathode”, “Volta- 
meter’, “grammes” and a decimal 


92 


point that floats midway between the 
top and bottom of characters. Even 
more distracting is a bindery error (in 
our copy, at least) in which a signature 
(a bundle of pages bound as a group) 
from Vol 2 was bound into Vol | in 
place of pages 257 to 272. 

In sum: A thorough treatment of 
fundamental mathematics, but not 
one that invites readership. Good fod- 
der for young engineers and mathema- 
ticians perhaps, but of limited value to 
the practicing engineer —C]I 


Rocket-propellant 
Handbook 


B KIT, D S$ EVERED. Macmillan Co, 60 Fifth 
Ave, New York 11. 6 x 9, 354 pp. $12.50 


The handbook contains the d 
scription of nearly 100 chemicals in 
cluding rocket fuels, oxidizers and 
monopropellants. Analysis of each sub 
stance covers: general characteristics, 
physical and 
methods of storing and handling, per 
formance characteristics. Tables ac 
companying each entry give heat val 
ues, density at various temperatures, 


chemical _ properties, 


specific impulse and performance with 
alternative oxidizers or fuels. This 
book is an excellent reference for 
manufacture of handling and storage 
equipment, and engineers involved in 
the design construction of facilities 


Quality Requirement 
of Super-duty Steels 


Edited by R W LINDSAY. Proceedings of a 
Technical Conference sponsored by Physical 
Chemistry of Steelmaking Committee of the 
Iron and Steel Division, and Institute of Metals 
Division, The Metallurgical Society, and Pitts 
burgh Section, American Institute of Mining, 
Metallurgical and Petroleum Engineers, May, 
‘58. Interscience Publishers Inc, 250 Fifth Ave, 
New York 1. Vol 3. 9 x 6, 309 pp. $8.50. 


No user of tool steels would think 
of using steel at 300,000 psi without 
first removing all traces of surface im 
perfections, decarburization or cat 
burization. Nor would an_ aircraft 
manufacturer use bearings unless the 
forgings they were made from wer 
completely machined. Whether most 
of the troubles from the ultrahigh- 
strength steel in aircraft structures 
come from marginal design or from 
material imperfections is debatable 
But the harsh facts remain—steels 
hardened to high strengths become 


less ductile and more sensitive to 
notches and imperfections and ex 
pensive high quality in steel isn't 
worthwhile unless the quality is kept 


all the way to the final product 


Motor Selection and 
Application 
CHARLES C LIBBY. McGraw-Hill Book Co Inc, 


330 W 42nd St, New York 36. 6 x 9, 508 pp 
$13.50. 


This is an authoritative book that 
organizes, condenses, and simplifies a 
wealth of information to help select 
ind apply electrical motors for indus- 
trial service. It explains motor selec- 
tion in terms of load characteristics, 
service requirements, and safety. 
Charts, tables and illustrations relate 
these load variables to motor charac- 
teristics, enabling the engineer to 
ichieve the most economical, small- 
est, lightest, and lowest maintenance 
electrical equipment for the mechani- 


cal task to be performed 


ABSTRACTS 
FROM THE LITERATURE 


Design of Injection Moldings 

Such design considerations as 
strength of moldings, maintenance of 
constant wall thickness, ribs and webs, 
bosses for fasteners, parting lines are 
discussed and illustrated with many 
free-hand sketches. 


“The Design of Injection Moldings,” W. Bruce 
Brown. Plastics, March ‘60, Bowling Green 
Lane, London, EC 1, England 


Design of Molded 
Polyolefin Parts 

Means of improving rigidity and 
eliminate warping, geometry that sim- 
plifies production of flat items, design 
suggestions for containers and box-like 
items, sidewall and edge design are all 
illustrated and described 


Design Considerations for Molded Polyolefin 
Items,” Scott, Smith and Alexander, Phillips 
Chemical Co. SPE paper 19-1, Society of 
Plastics Engineers Inc, 65 Prospect St, Stam 
ford, Conn. 


Do Standards Stifle Creativity? 

In this discussion of the interrela- 
tionship among engineering creativity 
ind standardization of procedures, 
components and other design factors, 
various authorities are cited and their 
findings and opinions evaluated. In a 
listing at the end of the article, the 


continued on page 97 
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TYPICAL ELECTRIC BLANKET. 
This is a HITCO “form-fitting” 
Blanket used to contro! tem 
perature of hydrogen peroxide 
tank. 


H/ITCO Pt Ef. TR/IC BLANKETS FOR TEMPERATURE EXTREMES 
provide contro/led thermal environment Wicca Wie 
, +2200°F 


CUTAWAY VIEW. Shows Heat 
ing Element of HITCO Electric 
Blanket—sealed between 
cover and inner cover 





HONEYCOMB PANEL BRAZ.- 
ING. New HITCO Electric 
Blanket brazing technique pro 
vides faster, more reliable 
means of fabricating honey 
comb structures 


4 


ff 
A 


4 
INDUSTRIAL ELECTRIC HEAT- 
ING ELEMENTS. HITCO Elec 
tric Heating Elements can be 
provided for a variety of 
industrial uses where a con 
trolled thermal environment is 
required. 


Controlled Thermal Environment prior to launch is vital to the flight success of a multi-mill 
dollar missile In many other industries, controlled heat IS just as important 


Hrrco Electric Blankets are designed to provide safe, reliable control of temperatures in a \ 


range trom 65 


to +2200°F. Hrrco R&D is now developing electric blankets which 


1] 


able of controlling ultra-high te mperatures beyond the 2200°F range 


Hrrco Engineers are capable of designing and manufacturing a complete Electr 


System to meet your ré quire d environment. Such a system would include custom~< 


connectors, thermostats and complete 


electrical controls. Call or write us today 


r 


Se 
H. 1. THOMPSON FIBER GLASS CO. a mes 1733 Cordova Street * Los Angeles 7, Calif. » REpublic 


Werire Or CALL YOUR NEAREST HITCO REPRESENTATIVE: EASTERN: Tom Kier € 
Ly * MIDWEST: 6 Vv na * SOUTHWEST 
+ * NORTHWEST * WESTERN 
471 * CANADIAN PLANT; 1 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employ es ical, selling, office, skilled, manual, ete. 





Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
NATIONAL Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ——RATES—— UNDISPLAYED 
VERAGE The advertising rate is $37.00 per inch for all advertising ap $2.10 per line, minimum 3 lines. 
pearing on other than a contract basis. Frequency rates To figure advance payment count 5 average words as « line. 


quoted on request. Position Wanted ads are % S \ aaa rate 
. ™ . Box Numbers—counts as | 
An advertising inch is measured %" vertically on a column—3 Discount of 10% if full ALF is made in advance for 4 con 
columns—30 inches to a page 
secutive insertions, 
Subject to Agency Commission Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of PRODUCT ENGINEERING, P. O. Box 12, N. Y. 36, N. Y. 




















Atomic Science Research Equipment 
AN OPPORTUNITY 
We are looking for ten good men who 
are now employed but fe ck chal 
WITH SEVERAL YE EMPRRIENCE IN DESIGN why og fy ey 
ffer them advanced desi sn © experie nee on 
AND DEVELOPME MACHINES the equipment of tomorr 
These applicants should ‘have at least 
ten years of board work in layout and de 
sign with an accent on machi 
A good working knowledge o 


PERSONNEL DEPARTMENT materials, fabricating methods 


chanical components is 
PARKE, DAVIS & COMPANY | | Retptul. Experience in 
Detroit 32, Michigan Hleary welded structures 


- “ = —_ - essure or vacuum containm 
»- hydraulically driven 


| even sete 
STRUCTURES | a 
LABORATORY | CHIEF = 


Mec han ~— transfer equipment 
SUPERVISOR Hn 
; a BES gt “hese are permanent positions witt 


| ttractive starting salaries, promotional 

For opportunities and excellent employee 
Rocket Development Department Expanding electronics company of. Argonne. National Laboratory, with 
p pa fers challenging opportunity for proximately 3500 employees, is operated 

- . by the University of Chicago under a con- 

aggressive man to head Phila. divi- tract with the United States Atomic En 
é 2 “rey Commission Argonne is located in 
sion engineering department. The the pleasant southwest suburban section 


‘ . e2 : of the Chicago area, easily accessible 
primary emphasis of this depart- & many suburban communities 


ng fields is desirable 









































Structures Laboratory Supervisor 
will have the responsibility for 
planning, executing and reporting 
oes wet — = product development. Electronic 
sald aoupellant Br gy et will 4 background and components or re- & ARGONNE 

require ability to conduct the t lated experience necessary. NATIONAL LABORATORY 


following: Employment Manager 


CALL COLLECT 
1. Experimental stress analysis of: 9700 S. Cass Ave. Argonne, Ill. 


a. Pressure vessels WAlnut 2-8900, Ext 202 (Phila) 


b. Load carrying components or Write STANLEY SCHWARTZ 
2. Load deflection measurements Philadelphia Plant Employment 
3. Flight and handling load simulation 


4. Hydraulic actuations INTERNATIONAL RESISTANCE CO. 


Education Requirements: 8.5./M.S. in Me- 401 North Broad St., Phila. 8, Pa. ‘ 
chanical Engineering or Engineering Mech Don’t forget 


anics 


ment is in applied phases of new We would like to hear from you. Send 
: your resume to 











Experience: 5-10 Years 


W. D. Linkenhoker | THE BOX NUMBER 


Technical Personnel Supervisor ona 


HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY ||| SALES REPS WANTED 


resentatives for its G-i0 product—a copper-clad 
Cumberland, Maryland epoxy glass base material—used for etching, 


U. S. Citizenship Required ee vertisements in this magazine. It's 
PRECISION LAMINATES 
7 East Franklin St. Danbury, Connecticut 





when answering the classified ad- 




















our only means of identifying the 





SALES ENGINEERS 
Well known olectronics firm in process of adding DON’T FORGET 


experienced sales engineers to their organization i i 
This firm is broadening their territories and the box number when answering adver- advertisement you Gre answering. 





strengthening their present sales installations tisementa. It ls the only way we can 
Good salary and fringe benefits. interesting and “ 
promising future. Please reply to identify the advertiser to whom you are 
P-.3984, Product Engin writing 
Class. Ady. Div., P. O. Box 12, N 6. N 
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Arwood adds a new dimension to investment casting — 


Until now, an investment casting has been some- 
thing you could hold easily in one hand. Today, 
thanks to a series of technological breakthroughs, 
Arwood can offer you investment castings so large 
and heavy that you need two hands even to budge 
them from the floor! 

The new weight limit approaches 100 pounds. 

What does this mean to you? It opens a whole 
new realm of possibilities in the design of com- 
ponent parts. For the first time, a designer can 
avail himself of investment casting’s special ad- 
vantages over a complete size range that runs from 
a fraction of an ounce up to weights heretofore 
available only in sand castings. Advantages like 
investment casting’s ability to reproduce complex, 


Machine the simple... cast the complex 


A complete service from design through toolir 
production and finish machining. Seventy - one 
engineering representatives from coast to coast 


hard-to-machine shapes in any castable metal or 
alloy . . . its low initial tooling expense . . . the 
dimensional accuracy and smooth surface finish 
characteristic of investment cast parts. 

So ... for c.ality investment castings in any 
ferrous or non-ferrous alloy . . . and in any size 
and weight . . . check with Arwood. We can free 
your hands to design for function and end use, be- 
cause we can give you the shape you need in the 
metal you need in the quantity you need, no matter 
how large the part on your board. All five Arwood 
plants stand ready to serve you. 

Write for your free copy of our 44-page “‘Prac- 
tical Guide to Investment Casting.”’ 

Visit us in Booths 117 and 119 at the Design Shou 


ARWOOD CORPORATION © 325 West 44th Street, New York 36, New York 


PLANTS IN BROOKLYN, N. Y.; 
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TILTON, N. H.; GROTON, CONN.; 


LOS ANGELES AND LA VERNE, CALIF. 
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RCA Selects Ej tmpelotrol Electric Clutch Brake 
CONSISTENCY — SMOOTHNESS — QUIETNESS 


These are the reasons that R. C. A. engineers 
gave for selecting a Simplatrol CB-62 electric 
clutch-brake unit for use in its new electro- 
mechanical printer. 

In this high speed application, the Simplatrol 
unit feeds the paper — and indexes it accurately 
for printing. Specially developed in cooperation 
with R. C. A. engineers, the Simplatrol unit gives 
“remarkable consistency”. 

In the tape drive section of the unit, the Sim- 
platrol clutch-brake delivers a smoothness and 
quietness not previously available, and so neces- 
sary in business machines. 


The Simplatrol Diaphragm makes the Difference! 


The only moving part in the Simplatrol clutch and brake 
operation is the patented diaphragm. Simplicity is the key 
note and the basis of the success of these performance-proved 
clutches and brakes. 


Ask for Simplotrol literature on miniature and small, fixed 
field and larger sizes electric clutches and brakes. Ask also 
for data on adaptation of Simplatrol clutches and brakes to 
your special requirements 


R.C.A, 501 Data Processing System —— Electro-mechanical Printer 


> 
implatroll products corp. 
24-7 SALISBURY ST., WORCESTER, MASS. 


Representation in Key Industrial Areas 
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immediate 
shipment on 
complete line 





Specify BAY, 

the finest value in 

steel equipment, and be sure 
of receiving products which 
are designed properly— 
produced properly 
unconditionally guaranteed. 
And you will 

receive them quickly! 

OUR RECORD 


Over 15 years satisfied use 








: WORK BENCHES 
by leading national STEEL SHELVING 
companies. HANDICABINET 

* 5 . , BENCHES 

THE REASON: STOCK CARTS 
Our equipment 


SERVICE TRUCKS 
is its own best salesman PAniG Dee . 
SMALL PARTS 
Write now for Free Catalog CABINETS AND 
Complete Pricing Information CASES 
and the name of your lox 
Bay Distributor. 


BAY PRODUCTS DIV. 


AMERICAN METAL WORKS, IN¢ 
1804 W. Cambria St. Phila. 32, Pa 





BAlidwin 9-1805 
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FULL CONE—HOLLOW CONE—FLAT SPRAY 


Spraco has the most complete line of nozzles available 
IN STOCK. Capacities range from 4 pint /min 


to 4000 gal. /min. Bronze, cast iron, and stainless steel 


anywhere 


Write for our nozzle catalog 


SPRAY ENGINEERING CO., 133 Cambridge S:., Burlington, Mas 


i Ve CONE 
NS 








HOLLOW CONE 
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DESIGN LITERATURE .. continued 
principal characteristics of the engi- 
neering work involved in various ac- 
tivities (such as applied research, 
R & D for a specific product, quan- 
tity production) are presented. 

“Standardization and Creativity,” Rowen Gile, 


W. L. Maxson Corp. Magazine of Standards, 
March ‘60, 10 E 40 St, New York 16. 


CATALOGS 
AND BULLETINS 


To obtain copies of literature described be- 
low, circle corresponding number on post- 
card inside back cover. For those catalogs 
and bulletins available only when requested 
on company letterhead, see page 101. 


INDUSTRIAL 
alog, 64 pp 
on V-belt tables, 
hp-rating tables and matching data, and 
product information. Boston Woven Hose 
& Rubber Div, American Biltrite Rubber 
Co Inc, Box 1071, Boston 3 

Circle 350 on Reader Service Card 


V-BELT DESIGN—Cat 
Presents general information 


drives, drive-selection 


ELECTRONIC BUYING GUIDE—Pur 
1960, 256 pp 
manufacturers, as well as 
representatives, 


chasing guide, Lists mor 
than 6000 
products and _ services 
Representatives section is primarily west 
em. Roster of US Missile and Rocket 
Program gives current status of each proj 
ect. Directories of Industry Inc, Dept M-1, 


2225 Southwest Dr, Los Angeles 43 
Circle 351 on Reader Service Card 


ALUMINUM JOINING—Manual, 40 pp 


Covers aluminum welding, brazing and 


soldering. Contains 12 charts on compo 
ition of aluminum alloys, their technical 
and _ physical properties, 
filler alloys for MIG and 
Aluminum joining products and fluxes are 
included with Government specifications 
All-State Welding Alloys 
White Plains, 


recommended 
TIG welding 


covered by alloys 
Co Inc, 
NY 


249-55 Ferris Ave, 
Circle 352 on Reader Service Card 


PRINTED CIRCUITS—Booklet, 16 pp 
Outlines several functions that may be 
performed by printed wiring board and 
describes types of circuitry best adapted to 
Also discusses 
Arthur 


this type of construction 

materials, construction and design 

Ansley Mfg Co, New Hope, Penna 
Circle 353 on Reader Service Card 


ELECTRIC - MOTOR OPERATORS 
AND MOTORIZED VALVES—Catalog 
407, 24 pp 
tion, applications and mounting positions 
Gives specifications, ratings and dimen 
sional information. Schade Valve Mfg Co, 
2527 N Bodine St, Philadelphia 33 
Circle 354 on Reader Service Card | 


Describes features, construc 





WO] CGTAN | ii 


ein geo 


Designers/Engineers! 
Make it Morganite.. 


braking 
systems! 


Hytrol Anti-Skid Braking Systems, 
a development of Hydro-Aire 
Company, are widely used on 
fighters, bombers, commercial 
transports and surface vehicles. 
Self-lubricating Morganite 
components are employed in 
these systems because of their 
smooth-functioning, reliable 
performance. Another example 
of Morganite’s ability to meet 
today’s critical requirements. 


























. the material of a thousand applications. 


Morganite is universally specified for extra reliability in seals, bearings, 
contacts, pump vanes, meter valves and vital military applications. 
It functions with high efficiency in corrosives, oil, grease and grit. . 
at high temperatures and under high pressures. 


JET ENGINE 


WET OR DRY PUMP 
PUMP VANE 


SEAL/BEARING 








SELF-LUBRICATING 
RADAR CONTACT 





DRUM CONTROLLER 
CONTACT 


Request data and recommendations on your design requirements — 


Morqanite. 


CORPORATED 


. FOR OVER HALF A CENTURY 


“" 3306 48th Ave., Long Island City 1, New York 
In Canada: Morganite Canada Ltd., Toronto 


Mechanical ous, Motor and Generator Brushes, Carbon 
istributors of 99.7% Pure Ai,0, Tubes and Crucibies 
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continued on page 99 


Manufacturers of Fine Carbon Graphite Products inciudi 
' Piles, Current Collectors and Electrical Contacts . 
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Don't Buy a 
Pig in a Poke! 


Try Spincraft 
as 


Jamesway 
Git... 


Spincraft designed and produced a rigid, 
lightweight, seamless hog feeder cover to replace 
an old high-cost, ugly riveted unit. 

Result: Improved appearance, reduced cost. 


Spincraft redesigned the feed spreader from 

a riveted, pie-cut piece to a seamless, 
precisely-sized cone. 

Result: Rapid, effortless assembly; reduced cost. 


You, too, may attain cost-reducing shortcuts 
and design improvements on your metalforming 
needs by calling upon Spincraft. 


Write for Spincraft’s Notes for an Engineer's File, 





o series of bulletins to keep you abreast of the latest 
metalspinning advances at Spincraft — the world’s 
lorgest metalspinning plant. 


S,; 


4137 West State Street, Milwaukee, Wisconsin 
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DESIGN 
SHOW 


BOOTH 
1104 


This rugged, miniature Dynaco transmission is available with up to 
15 speeds, in any range from 3.3 to 7812 RPM. Dynaco gears are 
303 stainless, 24 ST aluminum and DuPont DELRIN which has 
excellent resistance to wear and reduces noise factor. All shafts are 
303 stainless 

Applications are for recording instruments such as oscillographs or 
other recording devices requiring constant, precise RPM. Also used 
as lab device for testing servo packages 


New catalog on Dynaco line of miniature, precision stock ond custom gears, 
differentials and components is now available 


GEAR CO. INC. 
AMITYVILLE, 
NEW YORK 
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USE 
THE 
READERS 
SERVICE 
CARD 


for: 
additional product 
information 


copies of catalogs 
& bulletins 
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DESIGN LITERATURE continued 
HARDNESS-CONVERSION CHAR 


Data card 183. Chart shows approximate 
relation between hardness by various test 
ing systems and tensile strength of carbon 
ind alloy steels. Hardness systems covered 
are Brinell, Monotron, Vickers, Rockwell 
and Scleroscope l'ubular Products Div, 
Babcock & Wilcox Co, Beaver Falls, 
Penna 


Circle 355 on Reader Service Card 


PHYSICAL DATA, CONSTANTS AND 
CONVERSION FACTORS — Booklet 
PIBD-1, 24 pp. Physical data on sun, 
planets and major satellites of solar system 
for use in preliminary design of space 
vehicles. Also provides information and 
calculator for computation of trajectories 
of ballistic missiles and orbiting rockets 
Missile and Space Vehicle Dept, General 
Electric Co, 3198 Chestnut St, Philadel 
phia 4 





Circle 356 on Reader Service Card 


STANDARD CANNON PLUGS—Cata 
log, 16 pp. Outlines applications, perform 
ince information, sizes and ratings of 
principal inits With illustrations 
Schweber Electroni 60 Herricks Rd, 
Mineola, NY 

Circle 357 on Reader Service Card 


MAGNETIC CONTACTORS AND 
STARTERS—Bulletin GEA-7020, 20 pp 
Describes and illustrate ontactors and 
starters, with product features, applica 
tio ind sinstallation information 


tions. General Electric Co, Scher 


® DRAFTSMEN CAN 
STRAIGHTEN UP AND DO 


Cee eens, 12 pp. Ces ap BETTER, FASTER WORK! 


ications of 13- and 8-bit and incremental 


Circle 358 on Reader Service Card 


SHAFT-POSITION DIGITAI EN- 





encoders. Describes operating principle of 


magnetic readout. Table is included for Bruning’s all-new Neoglide drafter literally puts draftsmen in a 
onversion from binary to decimal or 


position to do better, faster work.* It provides complete maneuver- 
pany Pee “" eek ry oem ability on any board at any angle without adjustment! Reinforced 
NJ U-Beam construction offers amazing rigidity, strength, and accuracy. 
Circle 359 on Reader Service Card | Yet resistance-free movement of the counterweight and vertical 
beam provide free-and-easy “floating” action. Touch-control protrac- 
tor head gives automatic, pin-point angle selection. Mail coupon 
now to put yourself in a position to save time and money with 
all-new Neoglide! 


RACK-AND-PANEL CONNECTORS 
Sound-slide film. Describes line of ad 
vanced miniature electrical connectors, 
how they operate, and how they are in 


stalled Generally covers subject of 


self-aligning rack-and-panel electrical con * Study of 300 draftsmen showed Charles Bruning Co., Inc. Dept. 4-V 
. : 35% savings on drawing time — 
nectors. Deutsch Co, Electronic Compo op en eee pn 1800 Central Rd., Mt. Prospect, it. 
nents Div, Municipal Airport, Banning, or near vertical boards Offices in principal U.S. Cities 
Calif in Canada: 103 Church St., Toronto 1, Ont 
. . Please send me r formation about your all-new 
Circle 360 on Reader Service Card “yey ae ahaa, 
Neoglide drafters 


ENGINEERED IRON CASTINGS-—Bro | (BRUNING ) Name__ Title 








chure, 12 pp. Presents facilities and serv Cc 
ices used in production of castings from 

: ° Address__ 
wide range of iron alloys. Also contains | 





pony _ 


comparative-properties chart and descrip- | City_ County 





continued on page 101 








PRODUCT ENGINEERING + APRIL 25, 1960 CIRCLE 99 ON READER SERVICE CARD 99 





GEARS AND 
SPLINES 


Precision-ground as 
small as .060 pitch di- 
ameter and smaller. . . 
to 36 inches pitch di- 
ameter and larger. Spur 
and helical gears, 
splines, internal gears 
and racks. 





PRECISION GEAR 


ASSEMBLIES 


Complete gear boxes 
and gear trains... from 
designing to manufac- 
turing to assembling all 
the components, Equi- 
table’s staff is efficiently 
equipped to handle all 
or any portion of the 
job. 








€ Products 
r That Roll ! 


Be SURE With — 
Rubber Tired, 
Metal Disc Wheels; 
All Sizes & Kinds! 


CONSULT ALLIED ON ALL 
YOUR SMALL WHEEL NEEDS! 


® Build quality—lasting service—sales ap- 
peal — customer satisfaction into your 
product with ALLIED Wheels! Big range 
of stock sizes and types — or produced 
to your precise specifications. Priced 
“right"’; with dependable delivery to 
meet your production schedules 
ALLIED Wheels.... 
PRECISION MADE TO 
YOUR SPECIFICATIONS! 
PS PFE Ee oR 
WRITE DEPT. pe 





° 2 8 8 bt > WHEEL PRODUCTS, INC. 


27 BROADWAY « TOLEDO 4, OHIO 


Representatives And Warehouses In Principal Cities 
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MASTER 
GEARS 


Precision manufactured 
master gears to a total 
composite error of 
.00005 where necessary 
... including spurs and 
helicals from 2 to 200 
diametral pitch. 


SPECIAL PROBLEM? WRITE, WIRE OR 
TELEPHONE EQUITABLE ENGINEERING TODAY 





for every time/delay/relay application 


Here's what you get with every Agastat time /delay /relay 
ENGINEERING COMPANY e Easy adjustment 


2724 NORMANDY ROAD ®@ ROYAL OAK, MICH 


PHONE LIBERTY 9-5300 Repeatable accuracy 


Instantaneous recycling 


Member: American Gear Manufacturers’ Association Si 4 
Unaffected by voltage variations 


ALL ABOUT EQUITABLE: Low power consumption 


This fact-filled, profusely illus- 
trated 16-page catalogue des- 
cribing Equitable’s abilities is 
yours for the asking. 


GET THE WHOLE STORY—write today for Bulletin No. SR-10 and find 
out how Agastat can help you to solve your time delay problems. Write 
to Dept. A-35-426 





rvey\ ELASTIC STOP NUT CORPORATION OF AMERICA 
1027 Newark Avenue, Elizabeth, N. J. 
Gasaccumulator Co., (Canada) Lid., 12 Gower Street, Toronto 16, Ontario 
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DESIGN LITERATURE continued NO TANGLE-NOTCH COIL 


tion of standard, high-nickel and ductile = 
irons produced. Hamilton Foundry Inc, «3 Zz i 
1551 Lincoln Ave, Hamilton, Ohio. 


Circle 361 on Reader Service Card r ; n s 
STOCK INDUSTRIAL PLASTICS—Bul- g 
letin, 12 pp. Contains property and ap 
plication information on mill shapes of SMap on cou 
nylons, TFE fluorocarbons, polycarbonates, 
chlorinated polyethers and _ cross-linked PLACE ON PART 
polystyrene Also includes information 
on nylon pressure hose and tubing. Poly 
mer Corp of Penna, 2140 Fairmont Ave, Preformed No Tangle- 
Reading, Penna Notch Coil Rings end wasted 


P time in placing silver solder in 
Circle 362 on Reader Service Card sedition tet brazing operations. 
Rings fit quickly and 
LIQUID-SPRING SHOCK ABSORBERS accurately on parts to be 
Handbook CH, 12 pp. Illustrates and joined, Cut and try methods 
and resulting rejects are 
eliminated. Silver solder is 
absorbers with nomographs and formulas actually metered to flow 
Presents typical applications and standard evenly — positive bond. 
models. Taylor Devices Inc, North Tona Ring Diameters from Y,” to 
wanda, NY 12” — +.001. Wire Sizes 


Circle 363 on Reader Service Card ciate tenes 


describes operation of liquid-spring shock 


NO 


DISTORTION 
RELAYS—Bulletin  GEA-7021, 12 pp 


Discusses line of relays and their applica ——— ; 
tions. Contains dimensions, ratings, Of NO write for 16 pene 
dering and installation information. Gen WASTE booklet on better 


eral Electric Co, Schenectady 5 ——— ee 


Circle 364 on Reader Service Cord LUCAS-MILHAUPT Engineering Ca. 
5056 South Lake Drive, Cudahy, Wisconsin 


RIGHT-ANGLE MOTOR CONTROLS Cincle 161 on Render Service Card 


Brochure, 6 pp Defines principle of 
right-angle design and explains operational 
principle. Covers design and construction 
features of starters and contactors. Arrow Get the greatest benefit 
Hart & Hegeman Electric Co, Industrial 
Control Div, 103 Hawthorne St, Hartford 


yt from Product Engineering 


Circle 365 on Reader Service Card 





by having your own sub- 


PRESSURE-MEASURING ELEMENTS 
—Catalog 900, 16 pp. Describes and il i i 

lustrates diaphragm and Bourdon tube scription. 
elements, characteristics of standard meas 
uring elements and dimensions. Also in Each week you can then read the 


cludes specifications, materials and per 


formance information. US Gauge Div, articles and advertisements at your 
American Machine and Metals Inc, Sellers convenience—and set up your own 
ville, Penna. . . — 
; ° r 
iets tie ate Qimeilie Wie dade information file Use subse iption 
card in back of this issue or write 


LETTERHEAD REQUESTS ONLY direct to: 
Manufacturers who published following 
literature asked that requests for copies be 
made on company letterheads. 


METAL POWDERS-Directory, 22 pp Circulation Manager 
Covers all types of powders produced by 


29 companies for use primarily in powder ° . 
ew Product Engineering 


metallurgy. Powder Producers 


Assoc, 60 E 42nd St, New York 17 23rd Floor 


PRECISION-GROUND GEARS~—Book- 


let, 12 pp. Describes and illustrates new 330 W. 42nd St. 


methods, facilities and applications for 
hardened and precison-ground gears. Phil 

adelphia Gear Corp, Schuylkill Express New York 36, N. Y. 
way, King of Prussia, Penna. 
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FROM EVERY 
ANGLE... 

DEPENDABLE 
POWER 


MODEL WC-2 


AMERICAN 
Ws OS Ae 
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INDEX OF PRODUCTS 


ADVERTISED IN THIS ISSUE 











ifter reading the advertisements classified below 


theee products can b 


Actuators 
Mechanical 
Adhesives 


35 
68, 72-73 
Aluminum Alloys 38 


Bearings 
Ball 4th Cover 
Sleeve 
Belts, V 
Blowers 
Brakes 
Electric 
Hydraulic 
Mechanical 
Pneumatic 
Brazing 
Alloys 


9 
62, 64- 
3 


c 


Carbon 
Carbon Parts 
Castings, Precision Investment 
Ceramics 
Clamps 
Clips 
Clutches 
Electrical 
Mechanical 
Compressors 
Connectors 
Hose 
Tube 
Controls 
Electrical 
Electronic 
Hydraulic 
Mechanical 
Conveyor Belts 
Counters 
Couplings 
Electrical 
Hose , 
Hydraulic 
Mechanical 
Tube 
Cylinders 
Hydraulic 


Discs, Clutch & Brake 
Drafting 

Instruments 
Drives 

Adjustable Speed 


Engines 
Extrusions 
Metallic 


F 


Fabricated Steel (see Sheet Fabri- 
cated, Structural Forms & 
Shapes, Weldments) 
SRG, 86 
Fastening Methods 36, 79, 89 
Fittings, Hose, Pipe & Tube..67, 96, 104 
Flexible Couplings ll, 28 
Friction Materials 64-65 
Furniture, Engrg. Dept 96 


G 


Gaskets 6 
Gears ene 3rd Cover, 98, 100 
Generators 
A-C 102 
D-c 102 
Graphite 14 


CARD 


»btained by using 


MORE DETAILED INFORMATION about 
the READER SERVICE CARD 


H 


Hose & Tubing 


Insulation 


M 


Metal Forming 
Moldings 
Piastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Motors, A-C 
Fractional 33-34, 
Integral 33-34, 
Motors, D-C 
Fractional 33.34, 
Integral . 33.34, 
Motors, Hydraulic 


Nickel Alloys 


P 


Packings 64-65, 103 
Photographic Equipment 

Film 80 
Pillow Blocks 4th Cover 
Plastic Parts 64.65, 86, 88 
Powdered Metal Parts..2nd Cover, 64-65 
Power Take-Offs 29 
Pumps 

Liquid 


Relays 
Reproduction Equipment 
Rods 
Nonmetattic 
Rubber 
Rubber Bonded-to-Metal 


Screws sWevess , 
Seals cedae 90, 101, 
Sheet Fabricated 
Sheets 
Plastic 6465 
Speciality Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.) 36 
Speed increasers & Reducers. .3rd Gover 


Spinning 98 
Splines 35, 100 
Springs 18-19 
Steel 
Spring 18-19 
Stainless 2, 26-27 
Structural Forms & Shapes 70 


Transmissions 

Tubing 
Plastic 
Seamless 
Welded 


Weldments 70 
Wheels 100 
Wire Cloth 75 
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INDEX TO 
ADVERTISERS 


This index is published as a convenience to the reeders 


Every care ia taken to make it aeeurate but 


PRODUCT BNGINEERING assumes no responsibilities for errers or omissions 


AiResearch Mfg. Co., Div., 
or 
Allen Industrial Products, ‘Inc., 
Stolper Steel Products, inc. 
Allied Wheel Products, Inc.......... 100 
Aluminum Co. of America. ‘ sere. oe 
American Lava Corp., Subs., Min- 
nesota Mining & Mfg. Co _ 10 
American MARC, Inc.... : oes 268 
American Steel & Wire Div., U. S. 
Stee! Corp. .. 18-19 
Armco Steel Corp.. ; ‘ . 26-27 
Armstrong Cork Co. ee ‘eee 6 
Arwood Corp. a 95 
Automotive & ‘Aircraft. Div., ‘Amer- 
ican Chain & Cable Co. 


B 
Babcock & Wilcox Co. 
ucts Div. 
Baidor Electric Co., 
Div. 
Bay Products, Div., 
Works, Inc. . 
Boston Gear Works 
Bruning Co., Inc., Charles. ° 
Buffalo Weaving & Belting Co., Inc. 86 


c 

Cambridge Wire Cloth Co. ww 
Chicago Molded Products Corp., 
Campco Div. 

Clapp & Pollak, inc 


D 
Dakota Engineering, Inc. 86 
Delco Moraine Div., General Motors 
Corp. ... 2nd Cover 
Denison Engineering Div., American 
Brake Shoe Co. ; 83 
Duff-Norton Co. . 74 
du Pont de Nemours & Co., (inc.), 

E. |.. Photo Products Get. 80 
Dynamic Gear Co 98 
E 
Eaton Mfg. Co., Dynamatic Div. 91 

Elastic Stop Nut Corp., 

Agastat Div. . .. 100 
Equitable Engineering Co. 100 
F 

Firestone Tire & Rubber Co., Xylos 
Rubber Div. 72-73 


G 
Greene, Tweed & Co. 103 
H 


Garrett 
 Subs., 


, Tubular Prod- 
Electric Motor 


American Metal 


3rd Cover 
99 


84-85 


Hannifin Co., Div., Parker-Hannifin 
Corp. 67 
Harrison Mfg. Co. 90 
Holo-Krome Screw Corp 89 
! 


international Nickel Co., Inc. 2 


Johnson Machine Co., Carlyle 87 


Link-Belt Co. ll 
Lucas Milhaupt Engineering Co. 
M 


Minnesota Mining & Mfg. Co., 
sives, Coatings, Sealers Div. 
Minnesota are By Mfg. Co., Chem- 
ical Products i . 
Morganite, Inc. 


Adhe- 


Parker Fittings & Hose Div., 
Hannifin Corp. 

Parker-Hannifin Corp., 
tings & Hose Div. ~ 

Patent Button Co. of Tennessee, Inc. 
Pittsburgh Steel Co. : 


Parker- 


Parker Fit- 


Raybestos-Manhattan, Inc. 
Manhattan Rubber Div 
Packing Div. 
Plastics Div. 

Rockford Clutch Div., Borg-Warner 


Corp. ‘ 
Rockwell-Standard Corp., ‘Brake Div. 
Russell, Burdsali & Ward Bolt & Nut 

Co. seeds vnite 

Ss 


Saginaw Steering Gear Div., 
Motors Corp. . 

Simplatrol Products Corp. 

Spincraft, Inc. 

Spray Engineering Co. : 

Stewart Warner Corp., Alemite Div. 

Stolper Stee! Products Corp. 


General 
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T 
Thompson Fiber Glass Co., H. 
Timken Roller Bearing Co 
Tinnerman Products, inc 


vu. ~ aa Co., Div. of the Wickes 
Mechanical Goods 


U. - ” Steel Corp., ‘American Steel & 


Wire Div. 18-19 | 


Veeder-Root, Inc. . , jie 


Wagner Electric Corp .33-34 

Waldron-Hartig Div., Midiand- Ross 
Corp. 

Westinghouse Electric epebes Stand- 
ard Controls Div. 

Worthington Corp. 





PHILIP G WEATHERBY advertising sales manager 
P F PRITCHARD manager, market development 
THOMAS R COASH circulation 

RUSSELL T DOUGLAS business manager 
HARRISON M ROLLINS publishing associate 
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ARCEMBLY OPERATIONS: 


Now widely used where cup or V 

packings were required, Palmetto | 

Rings are effecting important savings 
for designers and builders of hydrau 
lic and pneumatic equipment. Their 
compactness, versatility, strength and 
durability permits the use of simple, 
one-piece pistons eliminates 
glands, backing plates. and their ac 
cessory fittings. Savings in space, 
machining time, and assembly opera 
tions are obvious 


Palmetto U-Rings seal 
with extremely low 
friction. There is no 
opportunity for bind 
ing due to over com 
pression. Rugged, rec 
tangular design Pal 
metto U-Rings (greater 
height than cross-section width), are 
more siable than square rings, resist 
rolling or twisting in piston groove 


Palmetto fabric reinforced U-Rings 
are available for use where clear 
ances are larger, pressures are higher, 
or greater strength is required, as in 
hydraulic service Also available 
in homogenous rubber for use where 
clearances are smaller and where 
pressures are below 500 psi, as in air 
service. Both styles are designed to 
snap over a retaining lip and into the 
packing groove of simple one piece 
pistons 
SEND FOR THIS HELPFUL MANUAL 


Just published, this 
useful literature has 
tables, specifications, 
recommendations and 
other data of interest 

to design men. Ask 

for your copy of 
UR-160. For any 
assistance — com- 
pound recommendations, 
design help -contact us im mediately. 


GREENE, TWEED: 


NORTH WALES 


See us at Booth 336, Design sms. Show 
New York Coliseum, May 23-26 
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Reusable and Swaged-On Assemblies! 
COMPLETE LINE OF 


SURGEPRUF 


COUPLINGS AND HYDRAULIC HOSE 


=, | 





Lineal. 


Now from one reliable source...a full 
range of Swaged-on Assemblies 
and Shurlock Reusable Couplings, Only Surgepruf Reusable 


Hydraulic Hose... and Adapters! y Gadldie teas 


Superior Fluid Seal eliminates seepage between 

‘ coupling shell and wire braid + Non-Skive As- 

Get superior performance . . . dependable opera- sembly provides fastest field assembly with just 
: . : ordinary tools - Superior Finish—precision- 
tion with the expanded Surgepruf line. From low Sibinds dine) coupiines wate sine dichre- 


pressure to high pressure hydraulic applications, mate finish to pass rigid salt-spray tests 
; : + Full Interchangeability—regardless. of 
Surgepruf new design and quality features pro- hose line, Surgepruf couplings are 
vide the rugged and dependable service you need Rpapeees tn ony Styneece 
for all equipment . . . plus fast, easy on-the-job 
replacements ! 
Contact your Wholesale Supplier—or write for 
the following Surgepruf catalogs: No. 40-25, Re- 
usable Coupling and Hose Catalog; No. 40-27, 
Swaged-on Hose Assemblies Catalog; No. 40-36, 
Adapters Catalog. Dept. 524, 1850 Diversey 
Parkway, Chicago 14, Illinois. 


Reusable Couplings & Adapters 
Available in a complete range 
of thread styles and sizes for all 
types of machine connections. 


Medium High Pressure Hose. 
Burst and working pressure 
equivalent to SAE 100R1. In 
hose ID’s from %," to 1"K,”. Medium Pressure Hose. 
ies with SAE 100R3 re- 
High Pressure Hose. Burst . quirements. In hose ID's 


: ag \\ from Ya" to 1”. Low Pressure Hose. Burst 
seems te GA EE tn tne pressure, 1000 psi.; working 
" . pressure, 250 psi. in hose 


1D’s from 1%" to 2”. ~ ow ID's from ¥4”" to %4”. 
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To be fully informed of all the significant new developments in yout 


field is a vital and never-ending task. We make this big job easier for 
AT vou. By just using one of the attached postcards you can secure 


reprints of articles you'll use most 
ready source of maternal 


complete data on components an 
OMmp P p importance to vou 


new catalogs and bulletins (those 
duct Engineering have first been caret reened bi 


our large staff of engineer-editors 
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Further, each year of your subscription you will have your copy of the annual NON-METALLIC MATERIALS, FINISHES 


thick Design Digest issue to read and refer to for years to come. bls 
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WEALTH OF VITAL INFORMATION ... 


NEW COMPONENTS 
ELECTRICAL, ELECTRONIC HYDRAULIC, PNEUMATIC EQUIPMENT 
GENERAL ENGINEERING COMPONENTS 


FABRICATION PROCESSES AND 
PRODUCTION 
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For all types 
of bearing products 


BOST-BRONZ® 
Oil-impregnated Bearings 
BEAR-N-BRONZ 
Solid Bronze Bearings 
BALL BEARINGS 
Sheaves Wheels 
PILLOW BLOCKS 
FLANGED CARTRIDGES 


your best buy 
is nearby 


Now — 649 standard sizes i 


BOST-BRONZ is BOSTON Gear’s 
improved, all-purpose, porous bronze 
bearing metal. Oil-impregnated, it main- 
tains a constant uniform film of lubrica- 
tion over the entire bearing surface. You 
get BOST-BRONZ bearings FROM 
STOCK, install them and forget them 

YOU SAVE the time and expense of 
reaming to fit, and of machining oil 
grooves and oil holes. You end “too 


CALL YOUR 
NEARBY 


met 
Sis | 
DISTRIBUTOR 











little or too much” oiling by careless 
operators, and avoid oil drip and contam- 
ination or damage of food 

The BOSTON Gear Catalog 
BOST-BRONZ plain, flanged, and thrust 
bearings, cored and solids bars, and plate 
stock in 649 standard stock sizes. Ask 
your BOSTON Gear Distributor for com- 
plete information. Boston Gear Works, 
71 Hayward St., Quincy 71, Mass 


te xtiles, etc 


lists 


™ STANDARDIZATION PAYS = dv. copyright by Boston Gear W 
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How Dodge pillow blocks with Timken’ bearings 
give longer life with less maintenance 


1. Two 2% ’’ Dodge Special Duty pillow blocks equipped 
with Timken® tapered roller bearings, support the line 
shaft driving six by eight foot tanning drums. The tapered 
design of Timken bearings enables them to take both 
radial and thrust loads in any combination. 


3. The Timken bearings in All-Steel Dodge pillow blocks 
must stand up under adverse operating conditions found 
when sintering metals. One major advantage of Timken 
tapered roller bearings is their ability to hold housings 
and shafts concentric, thus keeping lubricant in, dirt 
and dust out. 


The photo at right shows the Dodge All-Steel pillow 
block Timken bearing equipped. The specially designed 
bearing has a tapered bore with self-aligning spherical 
outer surface—never needs adjustment. 

There’s a Dodge pillow block equipped with Timken 
bearings to fill every engineering need: All-Steel, Type 
“E”, Double-Interlock, Type ““C” and Special Duty. And 
with Timken bearings, space consuming thrust devices 
are not needed. Look for Timken bearings in all the 
machines you buy or build. They’re the symbol of quality. 
The Timken Roller Bearing Company, Canton 6, Ohio. 
Cable address: ‘“TIMROSCO”’. Makers of Tapered Roller 
Bearings, Fine Alloy Steel and Removable Rock Bits. 


BETTER-NESS 


¢ 
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2. The crusher at a trap rock and asphalt plant runs faster, 
gives more production now that Dodge Double Interlock 
pillow blocks on Timken bearings are installed. The 
Timken bearings in these blocks give full-line contact 
between rollers and races for greater load carrying capacity. 


rolls on 


®) 
y 
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